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THE GLENN L. MARTIN COMPANY 


Performance 


For ten years the Glenn L. Martin Company has been 
manufacturing Superior Aircraft. An organization of 
pioneers in the industry, the Glenn L. Martin Company 
puts the mature technical knowledge born of ten years 
experience behind every Martin airplane. The well- 
known ability of Martin airplanes to deliver maximum 
performance over an indefinite period of time is proof 
enough of the fact that 


Super-Quality Is Built Into 
Every Martin Airplane— 


built in with the tools of Experience in the hands of 


Knowledge. 
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SKID, shown above. attached to an 


(AFROMATIUINE 39 B HYDRO, a number 
of which the Navy are offering for sale at 
$35000% each, make a fast /lying, slow 
landing, reuable aeroplane procurable at a 
very lowcost; an excellent machine for 
Bees enger carrying. This Landing Gear «. 
| ail Skid complete is being furnished by the 
'Aeromarine Plane and Motor Company, =—| 
on. N,J.for $350°° ROB. Factory. Prompt 
deliveries can be made on a few sets of this 
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The Two-passenger “SPORT-FARMAN” 


FARMAN aeroplanes are of the very latest French design, built from the 
highest quality materials and with the utmost care in workmanship, the results 
of experience gained in the manufacture of thousands of aeroplanes. 


From the two-passenger ‘““SSPORT-FARMAN” to the fourteen passenger 
“GOLIATH” every FARMAN plane presents the following features: 


SLOW LANDING SPEED 
QUICK TAKE OFF 
LIGHT WEIGHT 
LONG GLIDING ANGLE 
RELIABLE MOTOR 
MARVELOUS STABILITY 
PERFECT COMFORT 


s 


1920 Models for Sport, Touring and Commercial Purposes: 


The ‘““GOLIATH’’—14 Passengers The ‘‘LIMOUSINE’’—6 Passengers 
The ‘““TOURABOUT’’—3 Passengers The ‘“‘SPORT-FARMAN’’—2 Passengers 
The “TRAINING PLANE’’—2 Passengers 


For SAFETY, SERVICE AND RELIABILITY......... Fly a FARMAN 


Represented in America by 


W. WALLACE KELLETT 
NEW YORK CITY, N. Y. 
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These three things you are assured when you ride 
either in the K. T. Cabin Cruiser or the O. W. Aerial 
Coupe—two new models of distinguished Aircraft that 
we have designed, perfected and are building for cus- 
tom trade. 

Whether it be for business purposes or pleasure— 
either of these two ships will carry you with greatest 
Comfort, maximum of Safety—and Speed beyond com- 
pare. 

Send for interesting Brochure descriptive of the lux- 
ury and charm of air-travel in general—and these new 
planes in particular. 
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The New De- 
parture Ball 
Bearing has 
seen service in 
the planes of 
all the Allied 
nations, and has 
always proved 
worthy of the 
confidence 
placed in it. 








AVIATION 





April 1, 1920 

































L. D. GARDNER 
PRESIDENT AND EDITOR 


W. D. MOFFAT 
VICE-PRESIDENT 


Ww. I. SEAMAN 
TREASURER 


H. M. WILLIAMS 
GENERAL MANAGER 
* 


AVIATION 


AND 
AERONAUTICAL ENGINEERING 


ALEXANDER KLEMIN 
TECHNICAL EDITOR 


LADISLAS D'ORCY 
ASSOCIATE EDITOR 


GEORGE NEWBOLD 
BUSINESS MANAGER 





Vol. VIII 


April 1, 1920 


No. 5 





to changes in the French air organization is 

worthy of interest. It shows. that, having dis- 
continued, after the Armistice, the sub-ministry of 
aeronautics for reasons of national economy, the French 
now see themselves forced to re-establish this office to 
prevent the collapse ef their aircraft industry. How- 
ever, as the main aeronautical production is devoted to 
the uses of peace, the office of the Sub-secretary of aero- 
nautics and erial transport is no longer attached to the 
War Ministry, but to the Ministry of Public Works. 
This move is highly significant. 


. brief notice appearing in this issue with regard 





The Vibration of Spars 

Some very scientific work has recently been carried 
out on the vibration of spars. It is not likely that this 
will be duplicated by aircraft constructors, necessitating 
as it does, considerable equipment and experienced 
physicists to carry out the experiments. 

It is only when the spars vibrate in unison with the 
engine at a given r. p. m. that the question becomes 
serious at all. 

One invaluable rule does emerge, however, namely, 
that when a machine has only one pair of interplane 
struts, the outer struts should not be placed at a point 
more remote than 30 per cent. of the whole length, 
from root of wing to tip. 





The Cooling of Air-Cooled Motors 

While the air-cooled motor is still considered to be 
an experimental study, the problem of cooling has been 
exhaustively studied during the war, and certain funda- 
mentals have emerged. 

American designers, considering these air-cooled 
motors, may save themselves a great deal of trouble and 
investigation by following the results of some of these 
experiments. For example, the question of whether 
steel or aluminum cylinders should be used, as far as 
cooling is concerned, is not a serious one. A steel 
surface does indeed give a somewhat higher heat dissi- 
pation than an aluminum or a copper surface, but, the 
difference is only 5 or 10 per cent. 

Other considerations will therefore have to determine 
whether steel or aluminum should be employed. Fin 
surfaces have one quite definite shape, giving the maxi- 
mum heat loss, namely, a slight concave surface with a 
sharp tip. The heat dissipated from a fin of given 
shape varies directly as the length of the fin, while the 
weight varies as the square of the length of the fin. 

Cooling ‘fins should therefore be as short as possible, 
and as thin as possible, that is, of course, at the expense 


. more 


of loss of strength, which is given by short, thick fins. 

An extraordinary result of this experiment is that 
unless the water cooled system is particularly well 
arranged, the air-cooled motor engine may often be 
cooler than the water-cooled engine. 

There are still many other points to be considered, 
but, it would seem as if a foundation for a rational 
design of an air-cooled cylinder is already available. 





Molybdenum Steel 

One of the metallurgical achievements of the war was 
undoubtedly the production of molybdenum steel, or 
accurately, chrome-nickel-molybdenum _ steel. 
This was used largely in the production of the Liberty 
engine, for crank shafts, connecting rods and other 
parts. 

Physical properties of one combination gave an elastic 
limit of 249,000, a tensile strength of 265,000, and an 
elongation of 12.5 per cent. For an alloy giving 21 
per cent elongation, the elastic limit was 132,000 and the 
tensile strength of 142,000. At the same time, the 
makers claim quite rightly, that these alloys retain, very 
largely, the toughness of low molybdenum steel. 

The new alloy also appears to have considerable re- 
sistance to fatigue, and its practical characteristics are 
almost unlimited. Engine designers, in particular, 
should find in its application a new field of design. 





For a Commercial Nomenclature 

Now that aeronautical effort has ceased to be mainly 
concerned with military and naval aircraft and is 
turning its energies toward the development of com- 
mercial and sporting machines it seems desirable to 
bring about the adoption of a few well defined terms 
to indicate beyond doubt and in a simple manner the 
various forms of commercial aircraft. 

In military aeronautics such a nomenclature already 
exists; thus we have observation planes, fighting planes, 
bombing planes, etc. In commercial aeronautics there 
has so far been a lack of a uniform terminology, if one 
excepts ‘‘ mail plane,’’ which has quickly achieved 
popularity. But the passenger carrier, the freight 
carrier, the sporting type have not so far found char- 
acteristic expression in a short term. An attentive con- 
sideration of this problem makes us suggest to use the 
term cabin plane for all commercial airplanes which are 
fitted with an enclosed cabin, freight plane for freight 
carriers, and sport plane for all machines in which the 
occupants are unprotected against the weather, it being 
assumed that in the latter case flying is a sport and not 
aerial transportation. 
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Recording Instrument for Use in Wind Tunnels 
By Albert A. Merrill 


Throop College, Pasadena, Calif. 


The primary object of experiments in a wind tunnel is to 
obtain the magnitude of a force acting on a model, which force 
is produced by air moving through the tunnel at some known 
speed. The magnitude of the force is found by means of a 
special instrument called an aerodynamical balance and the 

’ speed of the air is measured by means of an aleohol manometer, 
generally of the Krell type, which is connected to a static pres- 
sure plate on one side of the tunnel. 

The manometer gives the static head of the air moving in 
the tunnel and when its reading has been calibrated against 
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the Pitot head obtained at the center of the tunnel it can be 
used to provide an accurate measure of the equivalent speed 
for air of standard density. 

The usual technique is as follows: One observer (A) con- 
trols the speed of the fan producing the air current and ob- 
serves the manometer. Another observer (B) manipulates the 
balance in order to offset the couple (produced by the air on 
the model) by means of weights. Generally work is done at 
some predetermined speed (30 m.p.h.) and A sees that this 
speed is maintained approximately, while at the same time, he 
observes the meniscus in the manometer. Meanwhile B has to 
get a balanced system, which is not easy because the force is 
varying constantly and the balance arm is oscillating about a 
mean position. When B gets what satisfies him as a balanced 
system he signals A and then each records what he sees at that 
moment. 

In this system it takes two men to do the work. A has to 
be alert mentally all of the time, since he never knows when B 
will signal, whereas B can choose his own time to concentrate 
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on the work. In case of error responsibility can not be placed. 
The records taken are very few in number compared to the 
whole time of observation and there is a chance that they may 
be peaks on a curve instead of mean positions. 

Accuracy may be affected greatly by the personal equation 
and by fatigue. Simultaneous observations appear to have 
diminished value. Eddies will pass down the tunnel and affect 
the meniscus in the manometer without touching the model. 
Of course any large change will show on the balance if it shows 
in the manometer, but changes which will be recorded in read- 
ing the manometer will sometimes not show at all on the 
balance. The difference in the inertia between the balance 


mass and the small mass of aleohol in the manometer will 
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account partly for this. After many hundreds of exferiments 
the conclusion is reached that it is necessary to make a large 
number of observations of both force and speed during the 
same period but these observations need not be simultaneous. 


The Method Tried 


The mean of these observations will of course be used. 
The following method has been tried: 

The manometer used was a Krell in which the position of 
the meniscus is read on a seale marked to 0.01 in. The balance 
rests on knife edges and has two arms in a horizontal plane 
at right angles to each other. When measuring a force, 
weights are moved on a pair of arms and the balance swings 
about the other pair. Before starting to record, the force 
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FIG. 3. 
Head tram Pressure Plate 


couple is balanced, approximately, by moving the weights. “At 
the end of the arm there is a pointer passing over a scale and 
the position of this pointer can be noted at any time. A 
mirror behind the pointer prevents errors due to parallax. 
Since the center of gravity of the system is below the knife 
edges any deflection of the balance is opposed by gravity and 
hence this deflection can be calibrated in terms of additional 
couple which must be added algebraically to the main couple, 
shown by the new position of the weights, to get the actual 
mean couple produced by the air pressure. The procedure 
was to take fifty readings of the manometer alternately with 
fifty of the position of the pointer over the scale. The mean 
of each set of readings then gave on the one hand the average 
speed and on the other hand the average couple additional to 
the couple shown by the weights. One hundred readings, fifty 
of each, every five minutes could be taken, but after doing this 
without interruption for some hours fatigue reduced accuracy. 
It was then determined to make the instrument self-recording. 


Recording Variation of Force 


To record the variation of the force was simple. It was 
necessary only to attach a pen to the balance arm and let it 
write on a revolving drum. To record the air speed was not so 
simple. In order to get accuracy it is necessary to have a large 
force acting on the instrument in order that the internal 
friction (pen and bearings) may be comparatively small. A 
head in a large mass of liquid which would yet show slight 
rapid changes of head was required. It was not possible to 
get this result with the pressure plate because with a large 
mass of liquid there is of course a large volume of air whieb 
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Fig. 4 


has to be brought to the static pressure of the air in the tunnel 
and this can not be done through the small holes in the pres- 
sure plate except with a very large time lag. This was tested 
and it was found that, starting with zero head, it took about 
one minute to reach the maximum after the manometer was 
connected, through the pressure plate, to the tunnel in which 
the air speed was already at the maximum. It was then decided 
to use a bent tube pointing down stream, getting an aspiration 
effect. 

The mouth piece used finally is what chemists call a fish tail 
burner and it has an orifice 2 in. by ¥% in. the longer dimension 
being horizontal, placed in the tunnel as shown in Fig. 1 four 
feet ahead of the wind shield. This proved very satisfactory. 
The connecting tube is 5/16 in. internal diameter and the 
manometer (shown diagrammatically in Fig. 2) is a tank 6 in. 
by 12 in. divided into two equal parts by a partition going not 
quite to the bottom. One side is air tight and connected to 
the aspirator, the other side is open to the air and holds a 
float which moves the speed pen arm. The liquid is a coal oil 
of a specific gravity of about 0.816. 


The instrument is very simple, the important parts being the 
bearings. The bearing between the float and the pen arm 
should be a point bearing since a knife edge bearing here will 
allow a shifting from side to side (due to slight rapid changes 
of head) and this shifting is apt to alter the zero setting. The 
bearing between pen arm and base is a knife edge on hardened 
flat steel plates. There is an attachment, not shown in the 
drawing, which allows the arm to be lifted and reset so that it 
always occupies the same position on the plates. There is no 
trouble in getting a return to the zero. The contact pressure 
between pen and paper is under control and may be made 
such that, at least in our own case, the friction does not reduce 
the sensitivity of the balance appreciably. 


Three Sets of Tests 


The question now is whether the aspirator gives a head 
which is a function of the speed similar to that represented by 
the pressure plate. To determine this one was calibrated 
against the other and the plotted points are shown in Fig. 3. 
This represents three sets of tests, one with no model, one 
with a Curtiss model at 0 deg. and one with the same model at 
20 deg. With one exception the points lie very evenly on a 
straight line which also passes through the origin, not shown 
on the plot. Each point represents fifty readings of the alcohol 
Krell manometer connected to the pressure plate, against 134 
min. graphic record from the float manometer connected to the 
aspirator. The speed range is from 20 to 31 mp.h. This 
seems to be good evidence that an aspirator made of a fish 
tail burner will give a head which is quite as accurate a 
measure of air speed as is the head obtained through a pres- 
sure plate. The aspirator has the advantage of giving a head 
in a larger volume of liquid with a small time lag. 

As shown in Fig. 4 the instrument is attached to the base 
ring of the balance midway between the two arms, These arms 
are tied with steel rods (to hold them 90 deg. apart) and the 
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foree pen is fastened to one of these rods 45 deg. away from 
either arm and over the speed pen so as to record on the same 
drum. Being half way between the arms this force pen records 
either lift or drag according as the balance swings on one or 
the other pair of knife edges. 


Of course the head obtained with the aspirator is calibrated 
against the head obtained with a Pitot at the center of the 
tunnel. In connection with the Pitot a manometer is now 
used, built on the principle of the one described by the writer 
in Aviation for Nov. 1, 1918, but improved mechanically. The 
glass tube is raised vertically parallel to itself by means of a 
micrometer screw and the desired head read direct from the 
micrometer. Fig. 5 illustrates this manometer. Of course 
with this there is also an air tight tank as in all Krell systems. 
The connection is by rubber tube. 


Sources of Error 


In wind tunnel work there are three sources of error: first, 
error due to the personal equation and to fatigue; second, error 
due to faulty design or calibration of the instruments; third, 
error due to irregularities in direction or speed or both, of the 
air in the tunnel. It is believed that the instrument described 
above will decrease the first sort of errors. It does not 
eliminate all personal equation errors since the mean ordinate 
of the graph must be estimated but the instrument has the 
advantage that it makes an original permanent record with- 
out the personal equation and the figures from this record can 
be checked subsequently by different men, whereas with the old 
system the record, once taken direct from manometer and 
balance by eye, is fixed; it can not be checked. One obvious 
advantage the instrument has. With it one man can do the 
work generally done now by two or more men. The drum is 
turned by the motor of a second hand talking machine and it 
is very satisfactory. The instrument was built for us by Mr. 
Frederick, a scientific instrument maker of Los Angeles. 

For the practical solution of the many mechanical problems 
this department has had to solve in the perfecting of its instru- 
ments thanks are due to Dr. James H. Ellis of the Physical 
Chemistry Research Department. 
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As there has arisen a question as to the methods by which 
altitude records are calculated and the records of Major 
Schroeder and Roland Rohlfs are thereby given at different 
figures, which involves the question as to who holds the world’s 
record, AVIATION AND AERONAUTICAL ENGINEERING requested 
the technical staff of the Curtiss Aeroplane and Motor Cor- 
poration to give their understanding of the situation so that 
the whole matter would be better understood. 

On Sept. 18, 1919, Roland Rohlfs, the test pilot of the Cur- 
tiss Engineering Corporation, made an altitude flight, obeying 
in every particular the official rules laid down for such con- 
tests. It should be stated here that the compliance with these 
rules is a serious handicap, and in justice the same conditions 
should be observed by all competitors. 

The flight was made in a Curtiss triplane owned by the U. S. 
Navy and fitted with a K-12 motor without supercharger and 
without the use of special fuel. The result obtained from the 
barograph chart by the Bureau of Standards after all correc- 
tions for instrumental errors had been made was 34,910 ft., 
this value being, however, uncorrected for the average tempera- 
ture of the air column. The instrumental corrections to the 
barograph readings were determined by subjecting the instru- 
ment to the same variations of pressure and temperature in 
the laboratory as those encountered during the actual flight. 

The value of 34,910 ft., although uncorrected for air tem- 
perature, was homologated, this being strictly according to 
the 1919 rules, and was of interest for comparison with the 
French altitude flight of Jean Casale made June 14, 1919, 
which was calculated by the same method. 

The Curtiss Co. is well aware that this way of expressing 
results, that is, without air temperature corrections, is not only 
unsatisfactory and unfair, but also scientifically incorrect, and 
has always admitted that the true (tape line) altitude reached 
by Rohlfs became 32,450 ft. when the air temperature correc- 
tion, also made by the Bureau of Standards, was applied. 
There is thus a large but proper reduction in the indicated alti- 
tude. This correction is the larger the colder the air encoun- 
tered in the flight. 

It may be noted here that the Curtiss Co. was at least par- 
tially instrumental in awakening interest in the unsatisfactory 
official rules, the result being that both the Bureau of Stand- 
ards and the homologating body sent representatives to Europe 
with a view of putting the rules on a fairer and more scientific 
basis. 

The outcome is that the rules are greatly improved but are 
still open to proper criticism and objection. It is necessary, 
however, for all either to accept the rulings of the official body 
or, if they are to be ignored, for all to work on the same un- 
biased scientific basis and abide by the decisions of an authori- 
tative and independent scientific laboratory, such, for example, 
as the Bureau of Standards at Washington. 

In order to bring out clearly an important point in this 
matter, that is, the importance of the air temperature correc- 
tion, assume that two: identical perfect barographs, with no 
instrumental errors, are taken up, one in the summer time and 
the other in winter, to such an altitude that both read, say, 
8 in. of mercury as the minimum pressure. Assume also that 
the average temperature of the air is in the first case — 10 deg. 
Cent. and in the second — 30 deg. Cent., which values corre- 
spond closely to actual observed figures. 

The true altitudes corresponding to this pressure are in the 
first case 33,475 ft. and in the second 30,929 ft., although 
the altitude uncorrected for air temperature is the same for 
both, i. e., 36,020 ft. These figures are obtained from Circular 
No. 3 of the Aeronautical Instruments Division of the Bureau 
of Standards, and are within 1% per cent of the true values. 
The correction for the first case is — 2545 ft., and is twice as 
much for the second, or 5091 ft. The value 36,020 ft. assumes 
that the air is at a uniform temperature of -+-10 deg. Cent. 
throughout. As stated above, Rohlfs’ record reduced in this 


manner by the Bureau of Standards gave a true altitude of 
32,450 ft. 

We now quote from the Air Service News Letter No. 11, 
issued by the Information Group, Air Service, of March 9, 
1920: 


Determination of Altitude Records 
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“The purpose of this letter is to keep the personnel of the 
Air Service both in Washington and in the field informed as 
to the activities of the Air Service in general and for release 
to the public press. At an indicated altitude of 36,000 ft. 

° The temperature at his greatest altitude was 67 deg. 
below zero f. The preliminary calibration of the 
barograph indicates that the airplane reached a pressure of 
eight inches of mercury, which corresponds approximately to 
36,000 ft. on the Bureau of Standards altitude chart 

In commenting on this letter, we note that it does not claim 
that a record was obtainéd. We note also that approximately 
36,000 ft. corresponds almost exactly to the stated minimum 
pressure of eight inches of mereury, which shows that this 
value has not been corrected for air column temperature. The 
ground temperature is not stated, but the Weather Bureau 
kindly furnished us with the values max. 18 deg. Fahr., min. 
13 deg. Fahr., for Dayton, Ohio, Feb. 26, 1920. Using the 
most favorable value, i.e., -+-18 deg. Fahr., for the MeCook 
Field flight, the average is — 31.4 deg. Cent., which gives a 
correction, using the Bureau of Standards tables, of — 5269 
ft., and hence the true altitude is not 36,020 ft. (as published), 
but is 30,751 ft. 

This altitude does not reach that of Rohlfs by 1700 ft., and, 
as according to the rules for beating a record, it should surpass 
it by 328 ft. (100 meters), it lacks 2027 ft. to beat Rohlfs’ 
record. 

It is not surprising then that the Curtiss Co. wishes to pro- 
test the validity of this new record. The premature announce- 
ment in the press that Major Schroeder has beaten all altitude 
records with a flight to 36,020 ft., beating the previous one held 
by Rohlfs by 5000 ft., is neither justified by the figures, nor 
authorized by the Army bulletin, nor fair to the Curtiss Co.’s 
machine and motor, nor just to its pilot, Mr. Rohlfs. Slightly 
modified results were given personally to Mr. J. G. Coffin, of 
the Curtiss Co., at a meeting he had with Major Schroeder, 
showing an uncorrected altitude of 36,118 ft. and a true alti- 
tude of 30,835 ft. 

The Curtiss Co. will be among the first to acknowledge a 
properly authenticated record beating the one it now holds, 
and in a true competitive spirit and for the benefit of aviation 
attempt to better it at the first opportunity. 





Resistance to Decay of Airplane Woods 


Airplanes in the past have been so short-lived that it has 
mattered little whether the wood in them was resistant to decay 
or not. Now with better construction and less accidental 
breakage of airplane parts, instances are coming to the atten- 
tion of the Forest Products Laboratory of parts needing 
replacement because of decay. 

Fortunately, there are woods whose value in aircraft has 
been demonstrated which are highly durable. Among these 
perhaps the most notable is Port Orford cedar. Two others 
which in tests made by the laboratory have proved very resis- 
tant to decay are southern cypress and California redwood. 
Douglas fir, white oak and black walnut stand fairly high in 
durability. Mahogany and Spanish cedar are reputed to be 
very durable, but no tests have been made on them in the 
United States. Spruce, which has been the favorite wood for 
aircraft, is, unfortunately, appreciably less durable than any 
‘of the spectes mentioned. Likewise basswood, beech, birch and 

maple may be classed with the less durable species. 


_ The sapwood of practically all species decays readily. Hence 
in selecting wood for durability, only the heartwood should be 
accepted. 


In eases where it is not practicable to use a naturally dura- 
ble wood, the life of the wood part may be prolonged by giving 
it a preservative treatment. Sodium fluoride is a preservative 
which may be successfully used on parts that are to be glued. 
Coal-tar creosote, where its color and odor would not be objec- 
tionable, may be used for parts that are not to be glued. Decay 
in struts, propellers and some other large members can be pre- 
vented by applying a coating of aluminum leaf. This keeps 
the wood dry and dry wood does not decay.—Forest Products 
Technical Notes. 











Stability and Balance in Airplanes 


By D. R. Husted 


Curtiss Research Laboratories * 


In the design of airplanes it has been found to be quite 
possible accurately to estimate performance from data based 
on tunnel tests of the various individual parts. Performance 
in this sense means power requirements for various speeds, 
climb and landing speeds. The balance and stability of a 
machine are much more difficult to predict. When the type of 
machine under consideration is more or less standard it is 
customary to adhere to an approximately constant ratio of 
supporting to stabilizing and controlling area, fix the center 
of gravity between certain fractional limits of the main plane 
wing chord from the leading edge and then determine the 
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angular relation between the main planes and fixed horizontal 
tail planes by a tunnel test on a complete model. This test not 
only gives the proper angular setting for the horizontal tail, 
but also checks more or less completely the correctness of the 
relative size of the areas and their positions. 

It is the practice to proceed with the construction of the 
actual machine and model together. The model test is always 
made before the machine is flown. If the model test foretells 
an unsatisfactory stability performance, then an attempt is 
made to correct the fault by altering the model. If a satis- 
factory solution is found, similar alterations are performed on 
the full size machine. The nature of these alterations is, of 
course, very important from the standpoint of simplicity. 
When a machine is nearly 75 per cent complete the alterations 
permissible without prohibitive reconstruction are usually lim- 
ited to small changes in the center of gravity location, modi- 
fications in tail areas and angular settings, and sometimes the 
addition of a sweepback to fhe main planes. It is the purpose 
of this article to explain in a more or less general manner 
the effect of each of the above mentioned changes on the sta- 
bility of the machine. 

The complete determination of the dynamic stability of a 





® Under the direction of J. G. Coffin, Director of Research, Curtiss 
Engineering Corp. 
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machine requires a large number of tunnel tests and extensive 
computations. In most of the airplane construction to date 
the deviations in types of construction are not very gréat and 
it is usually safe enough to assume that when the model test 
gives a pitching moment-angle of incidence curve having a 
negative slope of the proper magnitude, the actual machine 
will have sufficient pitching stability. This practice has been 
followed for several years in the Research Department of the 
Curtiss Engineering Corp. at Garden City, L. I., and found 
to be perfectly satisfactory in every case. The longitudinal 
stability determination is resolved, therefore, mainly into the 
determination of the pitching-moment angle of incidence curve 
from a complete model test. In a similar manner the diree- 
tional stability is obtained from a yawing moment-angle of 
yaw model test. 


As mentioned above, the pitching stability of an average 
machine depends upon the slope of the pitching moment-inci- 
dence curve, and the normal angle for balance depends upon 
the intersection of the moment curve and the zero moment axis. 
This assumes, of course, that the model test is made with the 
elevator set neutral and fixed, which is usually the case. The 
slope of the moment curve determines the stiffness, that is, the 
inherent tendency to keep some particular angle of incidence 
provided, of course, the slope is negative. In other words, a 
positive angular pitching deviation under these conditions 
causes a negative restoring moment.* A positive slope indi- 


‘eates instability, since under these conditions a stall produces 


stalling moments, thus making the machine stall still further. 
The slope of the curve is determined by the location of the 
center of gravity and the size of the tail planes. This is most 
clearly brought out by the curves in Fig. 1, which have been 
computed for various positions of the center of gravity fore 
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and aft of its normal position. It should be noted that as the 
center of gravity is moved forward the machine becomes more 
stable or stiff and nose-heavy. As the center of gravity is 
moved aft the stability disappears and the machine becomes 
tail heavy. A vertical motion of the center of gravity produces 
a much smaller change in the moment curve, as may be noted 
in Fig. 2. These curves have been computed assuming the 
thrust line always passes through the center of gravity. If the 
line of thrust is assumed to remain constant, then the moment 





*A positive angle denotes a stalling angle ahd, therefore, a_posi- 
tive moment means a moment tending to produce a stall. In all 
Curtiss four-foot tunnel tests, except those used as illustrations in 
this article, instability exists when the slope of the moment curve is 
negative, and stability when positive. 








194 


curve will be shifted upward or downward by the action of 
the thrust. The main idea to be conveyed, however, is that the 
slope of the curve is not greatly affected by raising or lowering 
the center of gravity. 

Another factor controlling the pitching moment curve’s slope 
is the area of the horizontal tail. This is shown by Fig. 3. 
In a general way, the larger the tail area the more stable the 
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machine becomes. In Fig. 3 the medium tail is normal, the 
larger one being 10 per cent greater and the smaller one 10 
per cent less in area than the normal. 

The angular relation between the horizontal tail areas and 
main planes determines the angle of incidence at which the 
machine balances. In Fig. 4 we have given a series of pitch- 
ing moment curves for various settings of the horizontal tail. 
The slopes of the curves are practically the same, but their 
intersections with the zero moment axis differ, indicating a 
change in balance without any accompanying change in 
stability. 

In some cases where the center of gravity has been found 
to be located too far aft, the most desirable procedure would be 
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to shift it forward. This is often impracticable and in order 
to avoid shifting the main planes rearward they are given a 
sweepback. This tends to move the center of gravity still 
further to the rear, but the accompanying rearward motion of 
the center of pressure more than compensates the detrimental 
effect of the change in center of gravity position. The result- 
ant change is very similar to that obtained by moving the 
center of gravity forward. 

Alterations in the position of the center of gravity and size 
of the tail planes are often impracticable to make. It is even 
difficult to change the stabilizer setting unless the proper pro- 
visions are incorporated in the design. The advantage, there- 
fore, of a model test during the early stages of the design 
cannot be over estimated. 

In closing, we desire to emphasize the importance of the 
center of gravity location. The effect of the position of the 
center of gravity and angle of tail setting on the stability of 
the machine are entirely different and should not be confused. 
If the center of gravity is too far to the rear there will be 
tail heaviness and instability. The tail heaviness can be cor-_ 
rected by setting the tail at a positive angle to the relative 
wind, but the instability will persist. Within ordinary limits 
the angular setting of the tail controls the balance and its set- 
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ting should be made after the proper stability has been ob- 
tained by manipulation of the other controlling factors.® 





*The moment curves given in this article apply to a machine of ap- 
poy the following dimensions: Weight, loaded 2,000 Ib.; Span 
; Chord 5 ft.; Gap 5 ft.; Fuselage length 26 ft. 





Book 


Hanpsook oF Mopern Arronavutics. By Arthur W. Judge. 
(With 345 illustrations and about 350 tables. D. Appleton 
and Co.) 

Aeronautical people have long felt the need of a good hand- 
book, and Mr. Judge’s work will undoubtedly do a great deal 
to satisfy this need. The book is excellently printed and ar- 
ranged. It contains just the kind of general data, mathematical 
tables, conversion factors, size of parts, weights of materials, 
ete., which should be included in a handbook, no matter what 
branch of engineering it may apply to. 

The chapter on aerodynamics, is very well arranged, and is 
comprehensive, although not completely up to date. The bulk 
of the material dates from reports prior to the war, and only 
some data on U. S. A. wing sections post-dates the beginning 
of the war. 

Stability and control are very well treated in a simple man- 
ner. The description of instruments is excellent, although here 


Review 


again, instruments developed during the war are missing. The 
chapter on meteorology is probably as complete as any aviator 
is likely to require it to be. While the chapter on Thermo- 
dynamics will not enable a man to design an engine, yet it 
includes a great deal of useful design data. 

The presentation of airplane design is perhaps not up to 
the standard of the rest of the book. The stress circulations 
are presented in an antiquated manner. Few weight estimates 
are given, and very little data on modern machines. 

The chapter on propellers is rather unsatisfactory. Very 
few propeller sections are given to select from, and there is no 
systematic presentation of propeller design, while latest 
propeller theories are almost entirely neglected. 

In dealing with flying boats and seaplanes, pre-war tank 
experimentation is fairly well summ 

On the whole, a very useful book which no designer can 
afford to do without. 











Flying an Airplane Engine on the Ground’ 


By S. W. Sparrow 


Associate Engineer, Bureau of Standards, Washington 


In the early part of the war there was much dissatisfaction 
with the existing methods of testing airplane engines. The 
very complete laboratory tests made at ground level were of 
little aid in predicting performance with the reduced air pres- 
sures and temperatures met in flight. On the other hand, it 
was well-nigh impossible in a flight test to carry sufficient 
apparatus to measure the engine performance with anything 
like the desired completeness. The need was clear; it was to 
bring altitude conditions to the laboratory where adequate ex- 
perimental apparatus was available; in other words, to fly the 
engine on the ground. To make this possible, the altitude 
chamber of the dynamometer laboratory at the Bureau of 
Standards was constructed. 
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The work here naturally divides into two general classes. 
The first aims to determine how good the engine is; the second, 
how it can be made better. The latter class includes research 
and development work; from its nature, any program for such 
work must be flexible. This by no means implies the absence 
of a definite plan of procedure but rather recognizes that the 
completion of one step is necessary to determine the line to be 
followed in subsequent investigations. Moreover, this class of 
work should respond quickly to each need of the industry or, 
better yet, it should anticipate these needs. Work of the first 
class, on the contrary, is essentially dependent upon a program. 
that is fairly well fixed. It is strictly work of measurement,. 
comparing the performance of one engine with that of another, 
or with some predetermined standard. This requires decisions 
as to what measurements are most necessary, what standards 
are most suitable. Nor should it be forgotten that a Govern- 
ment laboratory should serve the industry of the whole nation, 
and that the value of any program of tests lies in the degree 
in which it furnishes the information that the industry re- 
quires. It is to call attention to some of these requirements 
that this paper is presented. 





* Paper read at the Aeronautic Meeting of the Society of Automotive 
Engineers, March 10. 
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Standard Comparative Engine Tests 


Obviously, comparative tests of engines may be as diverse in 
nature as are the questions such tests seek to answer. It should 
be possible, however, to outline a standard program which will 
provide a reasonably satisfactory basis for predicting the 
engine’s value for a given service, and yet not consume so 
much actual running time as to prohibit tests upon the same 
engine in that service. From recent experiments made at the 
Bureau with a Hispano-Suiza and a Liberty engine, there have 
been selected those runs which seem most properly to belong 
to such a program. ’ 

These include 


(1) Full-power runs at ground altitude over speeds ranging 
from 1200 to 2200 r.p.m. 

(2) Full-power runs at two speeds and at altitudes ranging 
from ground level to 25,000 ft. 

(3) Propeller-load runs in which the dynamometer was 

adjusted so as to produce approximately the same load 

as would be imposed by a propeller at speeds ranging 

from about the half-load speed to that of full load. 

These were made at altitudes of 5000, 10,000 and 

15,000 ft. 

Friction-horsepower runs in which the engine was driven 

by the dynamometer. These were made over the same 

speed range as the first series and at ground level and 

an altitude of 15,000 ft. 
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To the engineer, appreciative of the value of essentially 
reproducing service conditions in test work, the first series of 
observations may appear ill advised in that it subjects the 
engine to conditions unlikely to be met in practice. Justifica- 
tion for the full-power ground runs lies in the ease with which 
they can be duplicated with the equipment.available at most 
laboratories and flying fields. This test then serves in a 
measure as representative of the series, so long as an engine 
can repeat its previous performance on the ground it is likely 








196 


to repeat its previous performance at altitude. The altitude 
power runs are perhaps the most important of all, inasmuch 
as they show directly the effect of changes in altitude upon 
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the full-load performance of the engine. The propeller load 
shows primarily the influence of carbureter and inlet-manifold 
characteristics upon fuel consumption, while the friction runs 
give information necessary in the determination of mechanical 
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efficiency. Some of the most important results of these tests 
are presented graphically in the accompanying figures. Since 
results and not methods are of vital importance, it is by the 
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study of these results that the value of the foregoing series 
of tests can best be gaged. 


Curves of Test Results 


Figs. 1 to 4 are based upon the ground runs. Their purpose 
is clear. Expressing it, in its simplest form, the brake-horse- 
power curve tells what the engine can do, and the fuel con- 
sumption curve tells the price it exacts for doing it, while the 
brake mean-effective-pressure curve furnishes a measure of 
performance from which the size of the engine has been 
eliminated. Friction horsepower measurements show the 
power expended in overcoming internal friction and pumping 
losses. Adding these to the brake horsepower gives the quanti- 
ty termed indicated horsepower, the approximate power de- 
veloped in the engine’ cylinders. This measurement often ex- 
plains the superiority 6f one engine over another, although it 
is always by the brake-horsepower measurement that such 
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superiority is first determined. In Fig. 3 the usual efficiencies 
are given, namely thermal, expressing the degree to which the 
heat energy in the fuel is converted into brake horsepower; 
mechanical, giving the degree with which the power developed 
in the cylinder appears as brake horsepower, and volumetric, 
the pumping efficiency of the engine in drawing in its charge. 
A complete report of a test of this sort would include many 
curves omitted here, since they serve primarily as intermediate 
steps in locating others. Thus, plots of pounds of fuel per 
hour and pounds of air per hour aid in locating the air-fuel 
ratio curve shown on Fig. 4. Heat balances have been plotted 
with brake horsepower as a base, as well as with the conven- 
tional base, the heat in the fuel. To the designing engineer, 
the former method is of advantage in that it presents the heat 
distribution directly in terms of brake horsepower, a quantity 
which forms the starting point for much of his design work. 
The brake horsepower and brake mean-effective-pressure 
given in Fig. 1 have been converted to standard barometric 
pressure by multiplying the original values by the ratio of this 
pressure to the pressure at which the tests were made. To 


avoid making corrections for temperature, whenever possible 
this series of runs should be made at a predetermined tempera- 
ture, 15 deg. Cent. (59 deg. Fahr.) for instance. In any event, 
a record of the temperature should be included in the report. 
Care should also be taken to maintain the oil and jacket-water 
temperatures as nearly as possible the same during friction as 
during the power runs. 


The importance of this and of record- 














April 1, 1920 


Approximate Baromet: ic Pressure in Cms. Mg. 































































































14.4 63.1 52.9 43.6 36.0 29.9 
| Approximate! Altitude in Ft. | | 
ade 0 5000 10900 15900 20000 25900 . 
| r ' ' 
x ; h ! 
t ‘ 
! t }—I20 
to Liberty “72” | US. No. 22519 
|—— —— x Hispano-Suiza 300°S.C.No. 1348/ : 10 
1 
‘ | ! 
\2 | | 4600 K.P. | 
\ 4 ! 4 100 
\ iKON 1 ¢ ee 3g 
is, 3 ae by 
I r ' 

340 ry Se T—% c 
‘ \ IK) BRAKE MER * 5 
4 ,| SPAME HORSEPOWER }-* €: ‘ | ed 
3 300}——s 7 TNeX 7180 
a . f | \ a 
e ~ | NN]! | : 
” ,™ j - 

oe N 1 ! - 
5 260 yy t oN — 
x | ie ’ ! ° 
\ Nix | \ | be 
z , y " 1 : 7 J = 
5 tO} —~—+ | ~ . Nac —{00 y 
BS i | Ts I ™N ‘| | S 
\ 
nd — ! Th 1! WN | Ls 
80} ox —)-— 158 
= | ; . ™ ‘ Sy |! 
| ! IN 
mort 1.2 : | tae | __I4o 
vu ' ~N ‘ 
x ' ! | | ‘ \Y i 
S ' ! | | oa 
100s 10; f } t 30 
. 4 | NJ 
a ' | | | x rs. 
bo} © 0.80 ' —t 7-1 * 720 
- ! ' ! Ps 9 ! 
ood | La ete , 
fs er OE SE Se = ee Se 
a =e | 
' : 1 j } I 
0.401 | . | ee n | ! 0 
9 080 0.070 0.060 0.050 0.040 0.030 


Air Density in Lb Per Cu. Ft 


Fie. 6 


ing these temperatures was made evident in a recent test where 
lowering the jacket-water temperature from 50 to 40 deg. Cent. 
(122 to 104 deg. Fahr.) increased the frictional losses 8 per 
cent with one grade of oil and 5 per cent. with another. 
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Omission of Temperature Runs 

-Altitude and propeller-load results are given in Figs. 5 to 14. 
Figs, 7 and 8 are included merely to show how the observations 
at two speeds serve as checks upon each other and aid in 
locating the curves. There is considerable controversy as to 
whether results should be plotted against air pressure, air 
density, or altitude. Density seems most logical since, other 
conditions being equal, it is the weight of the charge that 
determines the power. Unfortunately, a change in temperature 
produces a change in power, whether density or pressure be 
held constant. This discussion is, however, of secondary im- 
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portance, since it applies only to the expression of results 
and not to the conditions under which they are obtained. Much 
more pertinent is the query as to whether or not actual condi- 
tions shall be simulated to the extent of lowering the carbureter 
air temperature with each increase of altitude. Such a proced- 
ure was followed on these two tests, but it is questionable if 
this course is generally desirable. Any analysis of results is 
made difficult by the fact that the effects of changes in 
carbureter air temperature are superimposed upon those due to 
the changes in air density. Furthermore, the different tem- 
perature for each altitude makes changes from a pressure to a 
density base or vice versa decidedly cumbersome. If it be 
decided to maintain a constant carbureter air temperature, the 
next step is to select a temperature. Here again a considerable 
departure from actual conditions, namely, making the observa- 
tions at a temperature somewhat above 0 deg. Cent. (32 deg. 
Fahr.), seems justified. Lower temperatures, through the 
resulting poor vaporization, freezing of carbureter air bleeds, 
ete., persistently cause erratic engine performance and un- 
certain comparisons. Rating an engine upon such performance 
seems hardly fair, since it is usually the carburation that is 
at fault, and the exact nature of the fault is difficult to 
determine. On the other hand, it may be pointed out, with 
good reason, that it is decidedly advantageous to make the run 
at a low temperature in order that such troubles may be ap- 
preciated, even though the value of the engine comparison 
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suffers in consequence, Perhaps the best solution for the 
present would be to make the runs at one speed at the high 
carbureter air temperature and the other speed at the low 
temperature, in both cases maintaining the temperature the 
same at all the altitudes. It is possible that this question will 
in time disappear through a generally followed tendency to 
pre-heat the carbureter air to a point above this troublesome 
range. I am of the belief that the gain in power from the 
use of air at extremely low temperatures scarcely ever 
compensates for the uncertain operation that usually ensues. 

The foregoing remarks explain to a certain degree why 
temperature runs have been omitted. These are made for the 
purpose of finding how much a change in carbureter air tem- 
perature affects engine performance. This requires several 
carbureter stttings at each temperature as, otherwise, slight 
changes in mixture ratio will produce differences in perform- 
ance for which the temperature change is by no means respons- 
ible. When an engine is in production, one of the type should 
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be subjected to such a test, but the running time required is so 
great as to prohibit its inclusion in the program under con- 
sideration. 


Decrease in Power at Altitudes 


It is of interest to note in Fig. 14 that in spite of the marked 
differences in construction between the Hispano-Suiza and the 
Liberty engines, the percentage decrease in both brake and 
indicated horsepower is the same for both engines at altitudes 
up to 20,000 ft. and an air density 0.040 lb. per cu. ft. Above 
this altitude the carbureter adjustment was inadequate, so that 
the eurves are influenced by the over-rich mixture as yell as 
by the density change. Carbureter characteristics, to a large 
extent, fix the form of the propeller-load curves of Fig. 13. 
Durability tests, analyses of weight distribution, inertia forces, 
bearing loads, ete., have been omitted, not from any failure 
to recognize their value but because such work is not dependent 
upon the equipment necessary for altitude tests. It can be 
done at any time and at almost any laboratory. That these tests 
did not constitute a serious drain upon the life of the engines 
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is evident from the fact that the total running time of the 
Liberty engine was about 11 hr. and that of the Hispano- 
Suiza about 5 hr. This includes the “ warming-up ” time. 
The value of carrying out such a program of tests upon a 
large number of engines can scarcely be overestimated. To 
the Government, accurate knowledge of the performance of 
such powerplants is especially valuable in the event of war. 
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To the manufacturer, such tests always prove an incentive to 
better design. Nor is this work without its value to the re- 
search engineer. Knowing that one engine is better than 
another, the difference between the engines furnishes a sug- 
gestion at least as to where to search for points of superiority. 
Above all, it must not be forgotten that in laboratory tests 
engine failures seldom result in loss of life. Surely this will 
not be overlooked by an industry which has owed so much of 
its development to the fearlessness of its pilots. 





New French Air Chiefs 


With the accession to power of the new cabinet several 
changes have occurred in the French air organization. E. P. 


Flandin has been appointed sub-secretary of aeronautics and 
aerial transport to the Minister of Public Works, and General 
Dumesnil has been appointed Director of Military Aeronautics. 
The Sub-Secretaryship had been discontinued after the Armis- 
tice. 








Directional Stability and Control of Airships 
By Ralph H. Upson 


Chief Aeronautical Engineer, Goodyear Tire and Rubber Co. 


Much work remains to be done to complete a study of this 
rather intricate subject. We need more experimental] evidence 
with a wind tunnel, and more particularly with a whirling arm, 
to determine quantitative values which will be general enough 
for purposes of new design. In the meantime it is felt that 
these elementary propositions derived from a combination of 
general theory and practical experience with particular ships 
and models may be of service in the conception and organiza- 
tion of further work along this line. 

It is not the purpose of this paper to deal with directional 
control to the exclusion of the equally imp6értant subject of 
vertical or elevator control, but rather to have this preliminary 
analysis independent of the gravity factor which makes the 
vertical control so much more complicated. We are dealing 


ing from turning. Yet we do not want a ship so sluggish that 
it cannot be quickly maneuvered when necessary. 

It must not be inferred from all this that an airship bobs 
around on a rough day like a small airplane. The movements 
are radically different both in kind and degree. A large air- 
ship, in particular, deflects much more slowly, so that often a 
passenger would not notice it. The deflection is, nevertheless, 
real and, considering the mass behind it, takes quick and 
determined action to counteract it effectively. 

Examples From Experience—One could go into considerable 
detail in deseribing the best method of steering various air- 
ships under different conditions, but a few practical illustra- 
tions will amply show the importance of the subject from a 
technical standpoint. 














Fig. 1. Iranian Army Arrsuip. Tart PLANES Firrep WitH Crocco AvTomatic STABILIZER 


then with the dynamic reactions, which alone are the funda- 
mental source of trouble with both rudder and elevator control. 

Usual Instability of Airships—In the first place, it must be 
understood that an airship or dirigible is fundamentally un- 
stable on a course. No matter in what direction it is headed, 
it always wants to go in some other direction. Most airships 
are stabilized to some extent by fins, but to make one entirely 
stable by this means would require an amount of fin surface 
quite out of proportion to what could actually be carried. So 
a practical airship relies almost entirely on its rudders and 
elevators for holding it on the proper course and at the proper 
altitude. 

Steering and elevating one of these ships is quite a delicate 
operation, if one wishes to get the most out of it. The pilot 
has to be constantly on the alert to catch the smallest deviation 
from the course, or a serious change in gas pressure will de- 
velop. The directional control is especially sensitive in this 
respect. Conditions often occur which make it humanly impos- 
sible for a pilot to keep within 10 deg. of a predetermined 
course, and he must put his entire attention on the steering 
to keep from losing control entirely. Steering the usual air- 
ship, then, is not so much a matter of turning as it is of keep- 
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The first U. S. Blimps, although based on careful wind tunnel 
tests, were very sluggish and hard to steer. We took off 60 
per cent of the vertical fin surface, put what was left on a 
10 per cent larger envelope which, besides yielding much extra 
lift and adding several miles per hour to the speed, produced 
a ship which was actually easier to steer. The way this was 
done might have been termed a triumph of the practical over 
the theoretical. But, as usual, the only thing wrong with the 
theory was that it was incomplete. 

After years of experience in constructing small airships, the 
British recently made one with a slightly different shape hull. 
The fin surfaces, which had worked with previous ships of sim- 
ilar size, were no longer sufficient. The ship was almost un- 
manageable until the surfaces had been enlarged. 

Again, take two airships of rather similar size and design. 
One of them can be handled fairly well by one man. The other 
takes two men, and is very tiring to them both. Why is the 
one so much better, and how much better still could it be made 
with perfected design methods? 

Adwantages of a Good Control—The advantages of a per- 
fected control system are not confined to manageability. or 
convenience from a pilot’s standpoint. These are mere inci- 
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dentals’ compared to the following improvements which are 
made possible : 

Saving in weight of 

(a) Superfluous surface. 

(b) Unnecessary structural members. 

(c) Envelope fabric (which can be made lighter, due to 
more uniform gas pressure). 

(d) Extra pilots. 

Increase in speed due to 

(a) Decreased size of surfaces. 

(b) More efficient use of controls. 

(c) Greater accuracy of following a compass course. 

Improved comfort and safety due to 

(a) Greater steadiness, particularly in landing. 

(b) More time for pilot to devote to navigation proper. 

(c) More dependable gas pressure. 

(d) Less danger of breakage in the controls. 

(e) No “sea sickness.” 

(f) No danger of envelope buckling 

(g) Smaller, narrower fins (cutting down danger of fouling 
on ground or hangar). 

Automatic Controi—In England, Italy and America consid- 
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been developing a dynamic control actuated by springs (the 
Crocco automatic stabilizer), and independently on this side 
of the ocean we were evolving the neutralizer vane, a com- 
pletely dynamic control, depending only on air reactions for 
its effect (a combined third and fourth degree control, based 
on the angle of yaw, as will be brought out further on in this 
paper). (See Fig. 1.) 

The Neutralizer Vane—Figs. 2 and 3 show the original 
form of this device, which is no more than a small triangular 
vane hinged to the forward free edge of a partially balanced 
rudder and pivoted at its forward corner to a sliding member 
on the fin. A transverse foot bar in the car is directly con- 
nected with the rudder, and always moves with it whether the 
action be from the vane or the pilot. Two other lines connect- 
ing the rudder with the car are for adjustment purposes. 
These are normally loose and contain light springs through 
which the rudder can be predisposed, if desired, to turn in one 
direction more than the other. 

After the proper size, shape, disposition and adjustment of 
the various surfaces had been determined, the ship was credited 
with the following performance on the testimony of impartial 
witnesses : 

















Fig. 2.. U. S. Nava Arrsuip E-1. Tam PLANes WitH NEUT RALIZER VANE 


erable thought has been devoted to the subject of automatic 
control with varying success, depending on to what extent it 
was based on fundamental principles. These are the same 
whether the control be manual or automatic, the type to use 
being largely a matter of the type and purpose of the ship. 

An automatic feature is too often regarded as a panacea 
for all troubles, without sufficient regard for the way in which 
it is applied. No good pilot, for instance, would think of try- 
ing to control the altitude of an ordinary airship by merely 
watching the altimeter. Yet, nine times out of ten, the same 
practical pilot would say that a sensitive automatic control 
based on altitude (or pressure) would work perfectly. As a 
matter of fact, it would not work at all, no matter how sensi- 
tive it might be, without aid from other sources. 

Some time ago experiments were conducted at the Akron 
station with a view of applying to an airship the same sort of 
directional control by gyroscope that had been found success- 
ful for this purpose on airplanes. The gyroscope control has 
so far proved a failure for airships for the simple reason that 
an airship is not stable on its course. The gyroscope would 
bring it back to its true course all right, but the ship would 
swing farther and farther off the course each time until it was 
proceeding to cut a series of double loops, covering about 10 
mi. for every one mile it actually progressed. 

The most direct method here was a complete failure. But 
the true solution was not far off. Already the Italians had 





On a rough day such as would make steering with the older 
type rudder extremely difficult and tiring, the neutralizer vane 
kept a straight course within about 10 deg. for several minutes 
without any attention from the pilot at all. 

In stable weather, when the older style rudder would have 
to be moved perhaps every 3 or 4 sec. by the pilot, this ship 
stood on a straight course within 5 deg. for perhaps 20 min., 
and was then turned around only because the ship had to be 
taken in. 

Opinion seems to be general among those who have steered 
this ship that for any given condition the vane steers a 
straighter course than is humanly possible, even with the 
closest attention of the pilot. The reason for this is that the 
vane sets the rudder with an accuracy which is almost absolute, 
depending as it does on the very forces which are deflecting 
the ship and not upon the judgment of the pilot. 

The control is very simple in operation, requiring only two 
moving parts besides the regular rudder and its accessories. 

It allows the pilot to give a greater part of his attention to 
other things than steering, thereby saving almost one man’s 
entire time in the case where a separate helmsman is used. It 
permits a single man to handle all controls and still have time 
for consulting maps, identifying his positions, taking notes, 
ete. 

It permits accurate steering of a compass course, which is 
practically impossible with the old style rudder. If lost in a 
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fog or above clouds the ship can be set on a safe air course, 
and it will stay pretty well “put” without the necessity of 
stars or horizon marks to steer by. 

If it is desired to travel around in a wide circle, the rudder 
may be adjusted from the car, by a few turns of the wrist, to 
go around slowly in either direction. If for some reason the 
course is not found to be straight, it may be made so by re- 
versing the same process. 

If the main rudder controls should break, the balloon may 
still be steered by the adjustment lines. If these should also 
break or jam, the balloon would still tend to follow a straight 
course of itself. 

In showing the general stability of the ship, mention may 
be made of a freak test which was run before installing the 
side adjustment lines. The vane at this time was not set at 
sufficient angle to allow for the twist in the propeller stream. 
We made up for this temporarily by putting springs on one 
side of the rudder. This made the course straight for a motor 
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Fig. 3. Neurrauizer VANE (D) HinGep to Rupper (B) anp 
Pivorep at (C) To VerticaL Fin (A) 





speed of about 1700 rev. At speeds above this the ship would 
turn slowly to the left, and at speeds below this would turn 
slowly to the right. By utilizing this fact the pilot made a 
trip of about half an hour without touching the rudder in any 
way (except in starting and landing), merely by varying the 
speed of the motor. This is only of interest in illustrating the 
very positive and aceurate nature of the device in question. 

When handling the rudder in a conventional way by using 
the foot bar, it moves with at least as much ease as a plain, 
unbalanced rudder of similar size. 

If a sudden gust strikes the ship when running automat- 
ically, it turns slightly in the opposite direction, but usually 
comes back again to the same direction it was following before. 
Watching the rudder, it may be seen to move back and forth, 
every few seconds on the average, in a very similar way, but 
with less amplitude than would be produced by a human pilot. 

The whole vane apparatus, weighing perhaps 10 lb. and 
having an area of 14 sq. ft., takes the place of fin area probably 
ten times as large (assuming it were possible to mount it effec- 
tively). Unlike fins, however, the vane does away with the 
resistance which would otherwise result, and also places the 
ship more positively under control. 

The effective speed on a course is undoubtedly increased 
quite appreciably by the elimination of curves and the greater 
efficiency of steering. 

Process of Design—These, in their way, were quite remark- 
able results, and indicated still greater possibilities in the 
future; but it must not be presumed that they were due to a 
mere mechanical contrivance, The problem all the way through 
is quantitative as well as qualitative, and is based on the same 
laws which govern any effective airship control. 

The design from a control standpoint naturally divides into 
the following: 

(a) A study of the causes of instability and of the condi- 
tions making for natural stability. We may call this “ General 
Conditions.” 

(b) To ascertain what forces are necessary and how quickly 
they have to be developed, to secure a predetermined condition 
of the ship. This is discussed under the heading of “ Stabil- 
ity,” meaning particularly stability in straight flight. 

(ec) To get the proper size, shape, disposition and angle of 
the various surfaces to accomplish the desired result. This 
belongs to the subject of “ Control” proper. 
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(d) To decide on what basis the setting of the controls can 
be accomplished and regulated to meet the various conditions 
imposed; in other words, how to make the action of (¢) corre- 
spond with the conditions of (b). This may be referred to as 
the “ Systems of Control.” 

(e) Various “special conditions” to be provided for on 
particular ships. 

There will be no attempt here to more than sketch the funda- 
mentals underlying these five divisions of the subject. 
{To be continued.) 





Prevention of Dope Poisoning 
By Lt. H. A. Gardner, U. S. N. R. F. 


Workmen who apply dope to wing fabries find it difficult to 
avoid the oecasional splashing of dope upon their hands. When 
protective gloves are not worn the dope dries upon the skin 
to a film that is removed only through the use of strong 
solvents. Some workmen soak their hands in dope thinner 
(acetone, benzol, methyl acetate, ete.) in order to remove the 
dried dope films. As a result, cases of so-called “ dope poison- 
ing” have been observed. In some instances the hands may 
become greatly swollen and covered with an eruption. 

It has been found possible to largely eliminate such trouble 
by having the workmen rub vaseline, glycerine or similar emol- 
lients upon their hands previous to starting work. The dried 
dope does not then readily adhere to the skin and may be 
removed at night by rubbing the hands with further quantity of 
emollient followed by washing with soap and water. A 
further application of emollient will serve to keep the skin 
from becoming dry and cracked. 

Dopes containing tetrachlorethane, a toxie volatile solvent 
which causes pronounced jaundice to those inhaling it for pro- 
tracted periods, is not approved in dopes used by the Navy 
Department. The solvents now used are relatively non-toxic. 
Their vapor, however, should be removed from dope rooms 
as rapidly as possible in order to provide plenty of fresh air 
for the workmen. This may be accomplished by the use of 
revolving ventilating fans placed at the floor level in order to 
rapidly withdraw the vapors, which are heavier than air. 
The inlet vents for the fresh air should be about 12 ft. from the 
floor level. Provision should be made for cleaning the in- 
coming air and passing it over temperature regulating coils so 
that the temperature of the dope room should be approximately 
from 68 to 72 deg. Fahr.—Aircraft Technical Note, Bureau of 
Construction and Repair, Navy Department. 





The Possibilities of Flying High 


The advantage of flying at great altitude, with provision 
for maintaining engine power, is pointed out, and the dif- 
fieulty of attaining such conditions discussed. 

Under normal conditions the density of the air at 20,000 
ft. is only half that at ground level; also the engine power 
falls off approximately as the density. At the same time, 
owing to the density being halved, the lift of the wings is 
also halved, and to make up the loss in lift the angle of 
incidence must be increased. This means increased resist- 
ance, and, as there is less power to overcome this increase, 
the speed is further reduced. 

If, on the other hand, it were possible to maintain power 
at height the machine would be able to fly faster, since the 
resistance, other things being equal, is directly proportional 
to the density; but the speed has to be increased to obtain 
the required lift. However, as the hp. varies as the cube 
of velocity and thrust is inversely proportional to speed, the 
increase in speed to obtain the same lift at a constant angle 
of incidence is not attainable. 

In order to maintain engine power it would be necessary 
to either carry a supply of oxygen, or over-dimension the 
engine, raise its compression and regulate the fuel supply at 
low altitude or supercharge; all of the above add weight to 
the airplane in addition to the extra weight which might 
be required for apparatus to supply air or oxygen to the 
pilot and passengers.—F Right. 


























The lsotta-Fraschini type V-6 is a four-stroke vertical six- 
eylinder water-cooled engine which is rated 250 hp. and de- 
velops about 260 hp. at a normal engine speed of 1,650 r.p.m. 
and about 275 hp. at 1,850 r.p.m. The engine weighs in run- 
ning order, including the propeller boss, but excluding radiator, 
water, oil and exhaust tubes, 278 kg. The fue] consumption’ is 
215 g. per hp./hr. and the oil consumption 3 kg. per hr. The 
water contained in the radiator and piping is 20 liters. 


Cylinders.—The cylinders constitute a noteworthy feature of 
this design, in that they are machined out in pairs from a 
steel ingot, complete with their combustion chamber and valve 
seats, while the cylinder heads, one for each pair of cylinders, 
form a single aluminum casting which is bolted onto the cyl- 
inders proper. The cylinder heads contain the valve guides 
and the induction and exhaust ports; their upper part supports 
the overhead camshaft and acts as a housing for the latter. 

The water jackets are of steel sheeting and surround each 
pair of cylinders. They are screwed onto the cylinder base 
and heads. 

The Crankcase.—The crankcase is in two halves, the upper 
supporting the cylinders and the crankshaft, while the lower 
forms an oil sump. 

The crankshaft is a nickel steel forging and is carried in 
the upper half of the crankease on four bearings of anti- 
friction metal. At the propeller end there are two roller 
bearings, one of which forms the fifth crankshaft bearing, 
while the other acts as a thrust bearing for the propeller. 

The connecting rods are annular nickel steel forgings; the 
lower end is split in two parts fitted with bearings, while the 
piston end has a bronze bushing. 

The pistons are special aluminum alloy castings and are 
provided with elastic rings for insuring gas tightness. 

The intake and exhaust valves are chrome-tungsten steel 
forgings. They are set vertically in the symmetrical plane of 
the engine. There is one intake and one exhaust valve per 
cylinder. 
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Isotta-F raschini Type V4 Engine 


The valve gear consists of an overhead camshaft which 
operates the valves by means of a small lever, the scope of 
which is to eliminate the lateral thrust which the valve would 
receive were it acted upon directly by the cam. The valve 
springs are of the concentric type. Their play can be regu- 
lated by means of a special gear. 


The exhaust valves are provided with a second, smaller cam 
which operates by a longitudinal displacement of the cam- 
shaft, controlled by hand. This opens the exhaust valves 
during a given period of the compression stroke, and facilitates 
the starting of the engine by hand, and its stoppage. 


The whole valve gear is enclosed in an airtight housing, 
filled with oil, which can easily be removed for inspection. 

Carburation.—Carburation is insured by means of two inde- 
pendent Zenith type 55 I. F. carburetors, each of which feeds 
three cylinders. They are fitted with an altitude regulating 
device. 

Cooling.—The engine is cooled by water, impelled by a 
centrifugal pump operated by the engine. 

Ignition—The cylinders are fired by two high-tension 
magnetos, each of which functions independently of the other 
and furnishes a spark to each cylinder. There are conse- 
quently two spark plugs per cylinder, one connected with one 
magneto, the other with the other. The spark plugs are 
mounted one each on either side of the cylinders. 


Lubrication.—Lubrication is by pressure feed. For this 
purpose a rotary pump is carried in the lower half of the 
crankease. This pump is operated by the engine and draws 
oil from the oil tank which is separate from the engine. Two 
more pumps, called recovery pumps which are embodied in the 
circulation pump answer the purpose to draw oil from the oil 
sump at one end, and the other at the other end to send it into 
the oil tank. The use of these additional pumps permits to 
use the engine at any inclination to the horizontal without the 
oil rising beyond the lower half of the crankease. 


The carburetor mixture and the ignition advance are 


12 12 g i3 14 
/ |e . 5 


ae ¥ 
iS me eeeen|i9 | 
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controlled by means of a single handle, which permits to accel- 
erate the engine while at the same time a suitable cam advances 
the ignition. At the upper end of the vertical camshaft drive 
shaft there is an helicoidal gear which meshes with two small 
shafts the ends of which stick out from the camshaft housing. 
These small shafts revolve at one-half engine speed; their four 
free ends afford attachment points to a tachometer, a gasoline 
pump, machine gun interrupter gear, etc. 


The firing order of the cylinders is 1-5-3-6-2-4. 


Following is the key of the accompanying diagrammatic 
cross sectional view of the Isotta-Frasehini V-6 engine: 


1—Crankshaft. 
2—Connecting rod. 
3—Piston. 
4— Cylinder. 
5—Exhaust valve. 
6—Intake valve. 
7—Valve cap. 
8—Valve spring disk. 
9—Valve spring. 
10—Valve adjustment. 
11—Overhead camshaft. 
12—Exhaust cam. 
13—Intake cam. 
14—Camshaft bearing. 
15—Camshaft housing. 
27—Upper half of crankcase. 
28—Lower half of crankcase. 
29—Suetion tube leading from the sump to the oil tank. 
36—Oil leads for lubricating piston. 
38—Conical gear actuating the camshaft drive shaft and 
the oil pumps. 
39—Conieal gear of the camshaft drive shaft. 
40—Bevel gear for magneto drive. 
41—Bevel gear for water circulation pump. 
43—Camshaft drive shaft. 
44—Bevel gear of the camshaft. 
45—Bevel gear on the camshaft. 
46—Helicoidal gear actuating small shafts 47. 
47—Connection shaft for tachometer, interrupter gear, ete. 
48—Decompression handle. 
49—Oil chamber of camshaft driveshaft through which the oil 
returns from the camshaft housing to the sump. 
50—Water circulation pump. 
53—Connection to radiator. 
61—Water drain cock. 
62—Grease cup for the water pump shaft. 
63—Bevel gear of the oil pump. 
64—Rotary pump for oil cireulation. 
65—Rotary pump for recovering oil in the sump at the pro- 
peller end and leading it to the oil tank. 
66—Rotary oil recovery pump which draws oil from the 
sump at the magneto end. 
92—Tube which carries oil for lubricating the camshaft. 
93—Tube for the oil return. 
94—Roller bearing forming the front bearing of the crank- 
shaft. 
95—Double acting thrust bearing for propeller. 
96—Dog clutch for starting handle. 
97—Magneto. 
103—Oil drain plug. 





Radio from Airplane Sent 175 Mi. 


Recently during the regular maneuvers of the 37th Infantry 
at Fort Mackintosh, wireless signals sent from an airplane were 
recorded on the receivers of the U. 8. Intelligence Station at 
Del Rio, Texas, a distance of 175 miles. An altitude of 300 ft. 
was maintained during most of the time and a general north 
and south course was flown. Several messages which were 
coded and repeated were received without a break, although 
the operator listed in his report that they became faint at times 
and the distinctness varied which was likely due to the direc- 
tion of the flight. 

This is perhaps the greatest distance that messages have been 
received from 8. C. R. No. 73 Radio set, and will probably go 
down as a new record. “D” tap with 550 meter wave length 
was used. ’ 
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_A Supply Means for Aircraft 


A novel supply means for aireraft has recently been pat- 
ented by Godfrey L. Cabot, of Boston, President of the Aero 
Club of New England. It is designed for use in collecting 
supplies, such as fuel and oil, food, sacks of mail or ammuni- 
tion, by the airplane while in flight. It involves the use of 
guides consisting of high converging slatted walls, which for 
Navy use may be mounted on a sea-sled. At the junction of 
these walls is a device having V-shaped throat, into which the 
cable will slip and it will be raised by the weight attached to 
the eable carried by the airplane. Attached to this device is 
the container which holds the supplies. Attached to the bigh 
walls are spaced weight supporting devices, from which is sus- 
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pended the supply container, which may be in the form of a 
bag. Various practical experiments in picking up packages in 
a flight from a device such as that shown in the accompanying 


illustrations have been accomplished by the inventor. He has 
found that the secret of success in these experiments consisted 
primarily of the following elements: 

First: A shock-absorbing elastic rope, capable of 300 or 400 
per cent elongation, with a padded cylindrical weight hanging 
at the lower end. This rope in use enters the throat of cable 
engaging members to which the bag containing the supplies is 
attached. 

Second: Guides similar to those shown in the patent draw- 
ings, to engage this weight as it is dragged along by the sea- 
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een The guides must come together at a decidedly acute 
angle, 

Third: A grappling nut in the throat of the guides which 
had a latchet that prevented the rope escaping if it once 
struck the nut. 

The inventor began experiments, using a Burgess-Dunne 
seaplane, with a weight of 5 or 6 Ib. and went on up to 10 lb., 
25 Ib., 45 lb., and finally nearly 70 lb., from a stationary float, 
where the chief problem is to take care of the horizontal accel- 
eration, and this was about the limit of the capacity of his 
seaplane to pick up a burden from a stationary float. Subse- 
a : egpeetoes were conducted with a moving float on a 
sea-sled. 





The Lidgerwood Steam Balloon Winch 


The Lidgerwood Manufacturing Co. has constructed a spe- 
cial steam driven balloon winch and leading blocks for the 
handling of captive kite balloons on shipboard, with the ob- 
ject in view of reducing to a minimum the possibility of the 
balloon rope being broken due to sudden jerks. 


Construction of Winch 


Duty.—The winch has a hauling-in pull of 5000 lb. at a 
speed of 200 to 300 ft. per min., with 150 lb. steam pressure 
at the throttle. If the steam pressure is lower than 150 lb. the 
pull or speed will be reduced. The winch standing still will 
support a rope pull of 6000 lb. 

Reciprocating Parts——The winch is driven by means of two 
cylinders having 814-in. bore and 8-in. stroke, fitted with slide 
valves of the piston type, and will withstand a maximum steam 
pressure of 200 Ib. The connecting rods are drop forgings. 


Control Valve.—Steam is admitted to the cylinders through 
a piston type steam reverse valve which is controlled by a sin- 
gle-hand lever. To wind in the rope, the lever is raised. To 
pay out the rope, the lever is depressed. This assumes that 
the rope winds on the top of drum. The winch cannot be re- 
versed until the automatic brakes are unlocked. 


Automatic Brakes.—Automatically operated band brakes 
lined with non-burn lining are fitted to each of the crank disks. 
The brake bands are made in halves, the halves being held to- 
gether at the top by a cam and bolt device, having a handle. 
In the normal position this handle is down against the band, 
and the cam tightens the brake band. 


When the handle is up, the brake bands are loosened, and the 
winch may be run in either direction. When the handle is 
down the brakes are locked and the winch may wind in the 
rope. Before reversing the winch to pay out the rope, these 
brakes must be unlocked. 


Drum Shaft Assembly.—The drum shaft is driven through 
a single reduction of spur gearing from the crank shaft. A 
drum, 32-in. in diameter with 17-in. face, is bushed and allowed 
to run free on the shaft. The drum is driven by two complete 
metallic slipping frictions, one upon each side of drum. These 
run dry and no oil must be allowed to get on their surfaces. 


A set of composition friction blocks is bolted to the gear on 
one end and to a friction header (driven by a square portion 
of the shaft) at the other end of the drum. The other element 
of the slipping friction consists of two flat-faced steel rings, 
one bolted to each end of the drum, which engage the 
composition blocks. The friction is set up in the regular man- 
ner by cross-key and cross-key collar. A heavy spring is 
interposed between the cross-key collar and the friction header 
to compensate for the heat developed while the frictions are 
slipping. A winch head is keyed to the outboard end of the 
drum shaft for auxiliary purposes. Do not allow the oil to 
get on friction surfaces. 


Automatic Friction Set Up.—A worm is turned on the drum 
flange. This worm drives a work wheel which transmits its 
motion through bevel gearing to a sliding pinion which, when 
thrown in mesh with a gear fastened to the friction thrust 
screw, tends to set up the friction as the drum pays out the 
rope. Do not throw the sliding pinion in mesh with hand 
wheel excepting when the winch is standing still. 


7 


Rope Indicator—A vertical graduated indicator is also 
driven from the worm on the drum flange and indicates the 
amount of rope paid out. In putting a 2000-ft. rope on the 
drum see that this indicator reads 2000 ft. when the winding 
of the rope is first commenced. 

Tension Indicator.—A brass pin set in the hub of the fric- 
tion handwheel serves as a tension indicator. When the fric- 
tion is set up so that the end of this pin is flush with the hub 
of the wheel, the drum will resist a line pull of 2000 lb. before 
the drum will slip. When the pin projects beyond the hub of 
the hand wheel, the friction is increased to amount indicated 
graduations marked on the pin. This indicator is at best only 
approximately correct and should be corrected for wear. 


Lead Blocks 


There are two general methods of leading the rope to the 
balloon. On battleships, destroyers and ships which have a 
large after deck space free from masts, tall deck houses, etc., 
the rope leads through a special designed block direct to the 
balloon. This is placed near the stern post. 

In the other case, on steamers such as merchantmen, patrol 
boats, yachts, etc., where there is generally a suitable straight 
spar, the rope leads from the balloon winch first to a deck 
block, located at the base of the mast and thence to a mast 
head block, from the top of which it leads away to the balloon. 
The object of this installation is to allow the balloon rope to 
lead in all direction at an angle of 45 deg. without fouling the 
mast, rigging, deckhouse, or other obstructions. With such 
installation, the hauldown block, is used for the purpose of 
hauling in on the balloon rope to fetch the balloon basket in 
a suitable position to change observers. 

Destroyer Type Deck Block.—This block is designed for 
the purpose of allowing the balloon rope to lead from it in any 
direction without danger of cutting or seizing the rope. To 
accomplish this, two sheaves are mounted in the same horizontal 
line in a frame composed of side pieces and brasses bolted 
to a swivelling bar. A bar bracket is mounted on each end of 
this bar for bolting the block to the deck. The block is then 
free to lean to either side as desired. Eye bolts are set in each 
side of block near the top, to which small ropes may be at- 
tached to prevent the block falling beyond 45 deg. to either 
side. The rope, as it comes from the winch, is led directly 
between two small wooden shoes placed in the rear of the block 
to act as a brake, as will presently be described, and up between 
the two sheaves thence to the balloon. The oil cup on the block 
is provided with a wick which should be adjusted to fit against 
the tread of the sheave. This oil cup must be filled with a heavy 
oil, as heavy as will work through the wick. 

The tread of the sheaves then being oiled, will in turn lubri- 
cate the rope. The wood brake blocks are for the purpose of 
putting a tension into the line (when required) as it leads to 
the winch. A slack rope will not coil firmly on the drum. 
Therefore, should the balloon rope become slack at any in- 
stant, these brake blocks may be sufficiently squeezed against 
the rope (by throwing the lever), The tension will then be set 
up in the rope as the winch hauls it in. The blocks should 
be entirely free from the rope at all times, unless such slack 

occurs. As the blocks wear they can be turned, presenting four 
faces for wear. 
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Leading Deck Block.—This block is designed with the swivel 
vearings, brake and oil cup features as previously described 
with the destroyer type block. The difference, however, lies in 
the fact that this block takes the lead from the winch, the 
rope then going (usually) vertically to the mast head block: A 
second sheave (a small one) is placed above the main sheave 
to insure the correct lead of the rope and prevent it from 
wearing against any guards, spreaders or side plates. Particu- 
lar care should be taken in threading the rope through this 
block to be sure that it is threaded exactly. This is important. 
Any departure from the correct lead will invite a disaster. 


Mast Head Block.—This block (originally designed for lash- 
ing to a mast) is to be placed at the highest possible point of 
the mast, and receives the lead of the balloon rope coming di- 
rect from the deck block. The sides of the block are bolted to 
a vertical swivelling bar set in bearing cast integral with heavy 
cast steel semi-bands. A special bearing is provided at the bot- 
tom bearing to take care of any downward thrust on the block. 
The block is held to the mast by lashings (to be used only in 
an emergency) passing around the semi-bands. Preferably 
these should be bolted or riveted to conventional mast bands. 
It is essential in this case-also that the lead of the rope should 
be exactly as shown in the drawing. 

Hauldown Block.—The hauldown block is a single sheave 
block having wood covered sides to keep from damaging the 
deck or anything it may strike against. In cases where a mast 
head block is used the hauldown block hangs on the balloon 
line between the mast head block and the balloon. Side pieces 
are extended downward for attaching the hauldown rope. 
These pieces are made of sufficient length so that their weight 
will cause the block always to hang upright on the rope. Any 
piece of manila or wire rope capable of withstanding a pull of 
10,000 lb. may be used for a hauldown rope. This is led from 
the tail of the block to any snatch block (large enough to stand 
a pull of 10,000 Ibs.) on some open part of the deck suitable 
for landing the balloon basket. From this snatch block it is 
allowed to be led to any convenient drum or winch head which 
may be used for hauling in the rope. The snatch block and 
hauldown rope are not parts of the balloon winch equipment. 

When the hauldown block is used in connection with the de- 
stroyer type deck block it is hauled horizontally (rather than 
vertically) in the bight of the balloon cable. In bringing the 
balloon down, as the balloon basket nears the deck, it is pulled 
in board to the desired position by the hauldown block. 

The bearings of all sheaves in all of the blocks are metalline 
bushed, thereby being self-lubricating, and should not be oiled, 
unless the metalline bushing wears out and is replaced by some 
other type of bushing, because the oil will destroy the lubricat- 
ing properties of the metalline. Oil holes with flush plugs are 
provided in the sides of the blocks to permit lubrication of the 
bushing should any other bushing be substituted for metalline. 


Setting Up of Winch and Blocks 


The winch should be installed so that the rope led from the 
drum to the deck block (or nearest lead block) is at least 50 ft., 
preferably 60 ft., from the drum and exactly opposite the center 
of drum. This direct lead of 50 or 60 ft. is necessary for the 
proper spooling of the rope on the drum. The lead of the rope 
is to come directly to the center line of the drum. The rope, 
in leading to the deck block, must lead parallel to the base of 
the block, and if coming directly from the drum, as is prefer- 
able, the rear end of the block must be shimmed to insure this 
correct lead. 

The masthead block is to be placed at the highest possible 
point on the mast, so that there will be no danger of the balloon 
rope becoming entangled with any of the ship’s fittings, no mat- 
ter what the direction of the balloon may be. The balloon rope 
tends to swing around the mast head as in a 45 deg. free cone, 
as it is impossible to tell what direction the balloon will fly rela- 
tive to the ship. 

When using the Destroyer block, it shall be placed at the 
aftermast point of the deck suitable for such installation. This 
will tend to give the balloon a clear sweep aft. There must be a 
clear space above the deck represented by an inverted cone of 
45 deg. 

Operation of the Winch.—The first winches constructed had 
the drum grooved for %4-in. wire rope. The later winches had 
drum grooved for 34-in. rope. If the winch in question has 
¥4-in. grooving and %-in. rope used then it will be necessary 
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to splice on to the end of the %-in. rope 412 ft. of %-in. rope. 
This 14-in. rope will fill the groove in the drum, but should 
not be paid eff from the drum. The %-in. rope may then bv 


wound on the succeeding layers in the regular manner. Not 
over 2500 ft. of 3-in. rope should ever be used on Mark I 
winch. 

In starting to wind 2000 ft. of rope on the drum, the rope 
indicator is to be set at 2000 ft. It will then register zero when 
the full 2000 ft. is wound on the drum for shorter or longer 
lengths, the indicator must be properly adjusted. When ready 
to wind the rope on the drum, set up a slight amount of fric- 
tion by turning the top of the friction handwheel over to the 
right. Be sure that the sliding pinion is not in mesh with the 
hand-wheel gear. 

Raise the reverse valve lever, and the drum will turn in the 
proper direction for winding in the rope. When first wind- 
ing the rope on the drum, it is essential that. care be taken to 
coil this rope firmly and closely together. It will take between 
five and six layers to coil 2000 ft. of %-in. rope. Should %- 
in. rope be used, 2000 ft. may be coiled in four layers. It is not 
safe to use much more than 2500 ft. of %-in. rope with this 
size of drum, as the number of layers will become too great, and 
there will be danger of the oncoming rope getting wedged 
under previous coils and then snapping the rope when paying 
out at high speed. 

Socket on Rope End 


Usually a socket or eye is spliced in the end of the rope for 
attachment to the balloon, and it will be necessary to lead the 
opposite end of the rope through the various blocks from the 
top down, before winding on the drum. It will frequently be 
necessary to remove the wooden brake blocks in the deck block 
in order to permit any lashing on the end of the rope to pass 
through. An ordinary lashing, however, will readily reeve 
through all other parts of the blocks. If im reversing the 
winch to pay out the rope, the brake sticks and does not release 
readily, it is permissible to put a few drops of oil on the brake 
surface. After the brakes are released, the controlling throttle 
lever is lowered and the drum will pay out the rope. After 
the balloon is raised to required height the brakes are reset, 
so that the engine may not be overhauled and the friction is 
set up so that there will be a tension of 2000 lb. in the rope 
before any slippage will take place. The control lever is then 
placed on center and pin inserted to hold it in place, thereby 
eutting off the steam but holding it ready for immediate use. 

The sliding pinion is then thrown in mesh with the friction 
hand-wheel gear. The balloon and winch may now be left to 
themselves. Should the ship speed up or the balloon encounter 
a heavy wind, either of which might tend to cause the stress 
in the rope to exceed two thousand pounds, the balloon attempts 
to run away, the drum then starts to slip on its frictions and 
in so doing automatically sets the frictions up tighter until the 
running away of the balloon is automatically stopped. 

The rope indicator shows the amount of rope that is paid 
out and conversely the gmount that is left on the drum, and 
when the operator at any time finds the balloon too far 
away, he disengages the sliding pinion, turns on his steam 
and hauls the balloon in again to the proper distance. 

If desired to bring the balloon down to change observers 
steam is turned on and it is hauled down in the usual manner. 
As it nears the ship the hauldown block is put in operation and 
the basket of the balloon drawn down to a suitable point for 
the landing of the observer. After changing observers the 
hauldown line is first freed, thereby clearing the balloon from 
the boat. After that the automatic brakes are released and the 
balloon allowed to arise to the desired height. 


Don’ts 


DON’T ever have less than 50 ft. direct lead from the center 
of the drum to the nearest leading block. 

DON’T ever turn steam on the winch while sliding pinion is 
in mesh with the gear. 

DON’T allow any oil to get in contact with the friction sur- 
faces. 

DON’T forget to set the indicator at 2000 ft. before starting 
to coil rope on the drum. 

DON’T forget to release the brakes before trying to reverse 
the wineh. 

DON’T start winch until the water is drained from cylinders. 

DON’T oil metalline bushings in the leading blocks. 

Aircraft Technical Note, Navy Department. 
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7m, . The Thomas Morse Pursuit ’Plane MB-3 












= is said to be the fastest machine of its type. 


7-7 


4“ Vt has a speed of 164 miles an hour and a 
A Z climbing record of 10,000 feet in four minutes, 
fifty-two seconds. The makers of the MB-3 
know that only one varnish can withstand 
the strain of such terrific speed—therefore— 


IT IS VALSPARRED, OF COURSE. 





VALENTINE’S VALENTINE & COMPANY 


Largest Manufacturer’ of High-grade Varnishes in the World 
ESTABLISHED 1882 
New York Chicago Boston Toronto 
London Paris Amsterdam 


The Varnish That Won't Turn White W. P. FULLER & CO., Pacific Coast 
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AERONAUTICAL SHOW 
of SAN FRANCISCO 


THIRD of the THREE NATIONAL SHOWS 
UNDER the AUSPICES of the 
MANUFACTURERS AIRCRAFT ASSOCI ATION, INC. 
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Eleven years of aviation motor experience at your command. 


Build up your aeroplane business by using guaranteed motors. 
A size for every purpose—30, 60, 100, 200 H.P. 


HARRIMAN MOTOR COMPANY 


BUILDERS OF HIGH GRADE 
AVIATION MOTORS SINCE 1909 So. Glastonbury, Conn. 































April 1, 1920 AVIATION 209 


RDU UV VU UU UU UU TUR 


( (SE ~ 
















i ——— 
= 












4 


Xe 
mM 


i 





CUT D DOLD Ly 
























































\ 











X 











——————— — 





















= Contractors -to-the-Army, 


aa 








SULLA ie 


.) 


“Navy-and-AirMail-Service 


-LW-F: Engineerins-Co-inc. 
‘College Point. ‘New-York: | 








UU AAT 


a * et 
° «a 


UU UV Se 


HERCULES 


AIRPLANE SPECIAL 


The HERCULES Airplane model is absolutely gas tight, heat 
proof and unbreakable. Gasket packing is of solid copper. Elec- 
trodes are of special alloy, oversize, with positive heat radiation 
to take care of accumulated or generated heat at the base of the f 
plug, and maintain a constant water jacket temperature, without 
sudden and violent changes. Insulators are massive, unglazed, 
stone-like porcelain—unbreakable under heat or strain. Elec- 
trodes will not fuse, flake or pit, but maintain a constant perfect 
gap adjustment. 
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Many sets of these plugs have run 150 HOURS OR BETTER 
and are still in service, without readjustment or cleaning. No 
spark plug has ever been offered for airplane service with as clean 
and perfect a record for dependability on the part of each and 
every plug ever installed, as the model here illustrated. 


ECLIPSE MFG. CO. Indianapolis, U. S. A. 
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ATLAS WHEELS 


Are daily gaining in favor 
with manufacturers and 
pilots of aircraft because: 


They Absorb Shocks 
They Are Stronger 
They Are More Reliable 











Standard Sizes Carried in Stock 








Inquiries and orders will 
receive prompt attention 


. — 








THE ATLAS WHEEL COMPANY 
Rockefeller Building 
CLEVELAND - OHIO 
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— ALL 
RECORD FLIGHTS 


Whenever a record flight 
is achieved almost as often 





is another great triumph 
due in a great measure to 
the efficiency of 


| WAKEFIELD | 








Remember past records; watch 
future ones. Meantime, pin 
your faith to the lubricant which 
has given proved service. 




















C. C. WAKEFIELD & CO., Ltd. 


Wakefield House 
Cheapside, London, E. C.,2, London, 
Eng. and 21 Rue du Mont Thabor, 
Paris, France 

















Aluminum Company of America 


General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 


Producers of Aluminum 








Manufacturers of 


Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 
also 
Ingot, Sheet, Tubing, Rod, Rivets, 


Moulding, Extruded Shapes 
also 


Litot Aluminum Solders and Flux 


CANADA 
Northern Aluminum Co., Ltd., Toronto 


ENGLAND 
Northern Aluminium Co., Ltd., London 


LATIN AMERICA 
Aluminum Co. of South America, Pittsburgh, Pa. 
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Sturtevant Model 5A—4% 


B. F. STURTEVANT COMPANY 
HYDE PARK, BOSTON, 


Members Manufacturers 


Our new Catalog, No. 259, will interest you 








(REG. U.S. PAT. OFF.) 


AIRPLANE ENGINES 


HAVE BEEN FLYING FOR TEN YEARS 


They are the product of skilled 
engineering and manufacturing 
experience running through 

three generations. 


Latest types are now available 


MASSACHUSETTS 


) Aircraft Association 














having so equipped 
hese planes in school and commercial work carry 3 or more persons and aside from having considerable reserve power 
operate more economically than other engines of similar h. p. 
The engines develop 130 b. h. p. at im 








Installation of Hall-Scott L-4 Airplane Engine in Standard J-1 Airplane 
Above cut shows a Hall-Scott L-4 installation in the Standard J-1 airplane, Redwood City Aviation School, California 


two such ships. 


00 r. p. m. and weigh but 375 pounds; due to the small bore and ne operative 
speed and the perfect balance, vibration is not any more noticeable than with a 6 cylinder motor. 


HALL-SCOTT MOTOR CAR COMPANY, West Berkeley, 





California 
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More Than Ever During 1920 


Will you require regular copies ot 


AVIATION AND 
AERONAUTICAL 
ENGINEERING 


To follow the extraordinary advances being made in aircraft and air transportation. 





SPECIAL OFFER 


Send One Dollar for a four months’ trial subscription—eight issues 





GARDNER-MOFFAT CO., INC. 


22 EAST 17TH STREET 


NEW YORK 














Aeronautical Engineering and Airplane Design 


By LIEUTENANT ALEXANDER KLEMIN 


Air Service, Aircraft Production, U. 8S. A., in Charge Aeronautical 


Research Department, 


Airplane Engineering Department. Until 


entering military service in the Department of Aeronautics, Massa- 
chusetts Ingtitute of Technology, and Technical Editor of Aviation 


and Aeronautical Engineering. 


Part 1. Aerodynamical Theory and Data 


Modern Aerodynamical Laboratories 

Elements of Aerodynamical Theory 

Sustention and Resistance of Wing Surfaces 
Comparison of Standard Wing Sections 

Variations in Profile and Plan Form of Wing Sections 
Study of Pressure Distribution 
Biplane Combinations 

Triplane Combinations—Uses of Negative Tail Surfaces 
Resistance of Various Airplane Parts 

Resistance and Comparative Merits of Airplane Struts 
Resistance and Performance 

Resistance Computations—Preliminary Wing Selections 


In two parts. 


Part 2. Airplane Design 

Classification of Main Data for Modern Airplanes; Unarmed Land 
Reconnaissance Machines; Land Training Machines 

Land Pursuit Machine; Land Gun-Carrying Machine; Twin-Engined 
All-round Machine 

Estimate of Weight Distribution 

Engine and Radiator Data 

Materials in Airplane Construction 

Worst Dynamic Loads; Factors of Safety 

Preliminary Design of Secondary Training Machine 

General Principles of Chassis Design 

Type Sketches of Secondary Training Machine—General Principles of 
Body Design 

Wing Structure Analysis for Biplanes 

Notes on Aerial Propellers 


Price, Postpaid, in the United States, $5.00 Net 


THE GARDNER-MOFFAT COMPANY, Inc., Publishers 


22 East 17th Street, New York City 
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ENUS 


( 
ie largest selling 


quality pencil in 
the world 


17 deg of hard and softne 
6B to 9H—B’s indicating Softness 
H’s indicating Hardness 


HB or F—for general writing 
H or HH for hard frm writing 
B or BB for softer lead 





Copying for indelible uses 


Plain Ends, per doz., $1.00 
Rubber Ends, per doz., $1.20 


At stationers and stores throughout the world 


American Lead Pencil Co. 


242 Fifth Ave., New York 
and London, England 


PENCILS © 


‘THE creator of mighty engines 
must work with tools depend- 
able. Airplane engineers and their 
staffs can depend on the grading of 
the famous VENUS Pencils, wher- 
ever and whenever bought, being 
ALWAYS EXACTLY UNIFORM. 














Every Element of Perfection 
in Construction and 


Design zs Incorporated in 


PARAGON 
PROPELLERS 





There is a Special Paragon 
for YOUR Mfachine 





HE engine you buy, or use, to be effi- 

cient, to be free from ignition worries, 
to be economical, must be Bosch Magneto 
Equipt. It may cost you or the engine 
makers a trifle more, but it is worth it. 


American Bosch Magneto Corporation 


Main Office and Works—Springfield, Mass. 
Branches: New York, Chicago, Detroit, San Francisco 


Be Satisfied Specify Bosch 


. 
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AMERICA’S SUPREME Qe IGNITION SYSTEM 











“RYLARD” 


THIS SPECIAL VARNISH was adopted by 

the British Air Ministry in 1916 as being 
the premier Varnish for Aircraft work. The 
whole of the output of “ RyLarp” produced 
from our specially increased plant was taken by 
the Air Ministry and delivered to the various 
Aircraft manufacturers all over the British Isles, 
for use over doped fabric, and has given every 
satisfaction. 


The most suitable Varnish 
for 


AEROPLANE PROPELLERS 
STRUTS AND SKIDS 
SEAPLANE FLOATS 

DOPED FABRICS ‘ 


It Dries Quickly, will not Bloom, Crack, or Blister, is 
lmpervious to Oil, Petrol, Sea Water, etc., and is 
unaffected by Sun or Rain. 


AMERICAN BRANCH: 


Llewellyn Ryland Co. of America 


624 S. MICHIGAN AVENUE, CHICAGO, U.S.A. 
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| at sea level or over Pike’s Peak 
it’s all the same to “ Bristols”’ 


Now ready for delivery 
2 and 3 Seater ‘‘ Tourer ”’ 
Vibrant with life and herculean 
power, this splendid, sturdy ma- 
chine has a top speed of 115 
m. p. h.—a cruising range of 630 


miles at 90 m. p. h., and climbs 
to 20,000 feet. 


For land or sea 
Further particulars for the asking 
32 
RAN EL 5S 





eek @ G. 


Representing 
THE BRITISH _& COLONIAL AEROPLANE CO., Ltd. 
512 Fifth Avenue 
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‘“‘Good-by Strong Arm Methods’”’ 
Says the Superintendent 


HE old way required a gang taken away from other 
| work. The Y: ale Spur-geared Chain Block, and one 
man, now do the heistine Quicker, Safer, "and with 
Econom 
Yale Chain Blocks help solve production problems, 
eliminating slow, dangerous “‘strong arm” methods that 
decrease Output. 
Exec utive s responsible, for plant production, economy 
and :afety willifind constructive information in the new 
Yale Chain Block Catalog. Send forit. 
‘‘From Hook-to-Hook-a-line-of-Steel’”’ 
For a Factory Locking Equipment 
Use a Yale Master - Key System 


The Yale & Towne Mfg. Co. 
Makers of the Yale Locks 
Connecticut 





Stamford 




















New York City 
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“The Spark Plug 
- That Cleans Itself’’ 





“‘The Plug with the Infinite Spark” 


BREWSTER-GOLDSMITH CORPORATION 


33 GOLD STREET, NEW YORK CITY 




















Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quahty has become a stand- 
ard for reliability. We specialize in thie 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL CO.,34 Commerce St.,N. Y. 
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NEW CURTISS “F” BOATS 


With new Curtiss OXX-6 Motors 


THESE WONDERFUL BOATS AT A 
REMARKABLY LOW PRICE 


Reliable 
For particulars write or wire 
P. E. EASTER 
318 Woodlawn Road 
Baltimore, Md. 


Economical 


Roland Park 





LOUIS DUSENBURY & CO., Inc. 


Established 1849 


MANUFACTURERS AND IMPORTERS 
INTERIOR TRIMMINGS OF QUALITY 
FOR PASSENGER PLANES AND 


DIRIGIBLES 
CARPETS 
UPHOLSTERIES 


CURTAIN FABRICS 


229-233 FOURTH AVENUE NEW YORK 











THE 
PIONEER INSTRUMENT COMPANY 


takes great pleasure in announcing that 
MR. MORRIS M. TITTERINGTON 
has joined this company as Chief Engineer. 
For the past five years Mr. Titterington has been Chief 
Engineer of the Aircraft Instrument Department of the 


Sperry Gyroscope Company. 


PIONEER INSTRUMENT COMPANY 
246 GREENWICH STREET NEW YORK. CITY 











The pioneer manufac- 
ture of airplane parts 
made from bar stock. 
Any and everything 
pertaining to the man- 
ufacture of airplanes. 


Any Quantity 


A. J. MEYER MANUFACTURING CO. 
819 John Street West Hoboken, N. J. 
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The Doehler Engineering and Manufacturing Or- 
ganization is exceptionally able to produce a 
superior product in any quantity. 


Put your problem up to Doehler’s 
Staff of Eaperts 





Wsttas PLANT 
CHICAGO, ILL. 
DDC-6A 








LEARN TO FLY 


in old established school, under an instructor who has 
given instruction to more 


AMERICAN ACES 


than any other instructor. 


Army Training Planes Used. 
We Build Our Machines. 


PRINCETON FLYING CLUB, Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
DAYTONA FLYING CLUB (Winter), Daytona, Fla. 








FREDERICK W. BARKER 
REGISTERED PATENT ATTORNEY  - 
2 RECTOR STREET NEW YORK 


Telephone 4174 Rector 


Over 30 Years in Practice 





PRESIDENT 


AERONAUTICAL SOCIETY OF AMERICA 
FROM 1915 TO 1919 








SPECIALTY: Patent Ciaims That Protect 











AIRPLANES——DEVELOPERS OF SPECIAL AIRCRAFT——SEAPLANES 


WITTEMANN-LEWIS AIRCRAFT COMPANY, Inc. 


TETERBORO 
HASBROUCK HEIGHTS 


BUILDERS SINCE 1906 - 


NEW JERSEY 
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HARTSHORN STREAMLINE WIRES 
ASSEMBLED WITH HARTSHORN 
UNIVERSAL STRAP ENDS 

MAKE THE IDEAL AEROPLANE TIE RODS 


All streamline wires heat treated in process and produced 
by eur carefully developed method of cold reverse rolling, 
will meet the most exacting tests. 


Send for our descriptive circular A-1, describing our wires and terminal filtings 


STEWART HARTSHORN CO. 
250 FIFTH AVENUE, NEW YORK 
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CARBURETOR 


BOVERY Liberty Aircraft 

Engine built is equipped 
with Zenith Liberty Carbure- 
tors—the reason is clear to 
Zenith users. 


Zenith Carburetor Co. 


New York DETROIT Chicago 


NEW anwo USED AIRPLANES 440 MOTORS 





Ships of the “better kind” 


CURTISS JN4H with 150 HP. Mod. A Hispano-Suiza motor, 


These ships may be had as 2 seaters with dual or single 
control, or as 3 seaters with single control. 


STANDARD Scout (New), with 100 HP. Gnome motors. 
Special “stunt ships” dual or single control as ordered. 
NIEUPORT 3 seater, single control, NEW, 220 HP. 
Hispano-Suiza, 
Excellent ships for passenger carrying in high altitudes. 
We have other ships, powered with motors of from 90 to 
400 HP. Write or wire for prices and list “A. N.’ 


Cable address: Telephone: 
USAE Newyork Cortlandt 449 


U.S. AERO LN CHANGE 


JI8 PARK ROW 
WE W YORA C/TY 





































ROEBLING 


AIRCRAFT WIRE, STRAND AND CORD 
Send for Aircraft Catalog A-355 
JOHN A. ROEBLING’S SONS CO., TRENTON, N. Jd. 








CLASSIFIED ADVERTISING 


~ 40 Cents s word, minimum charge $2.00, payable in advance. 
Address replies to box numbers, care AVIATION AND AERO- 
NAUTICAL ENGINEERING, 22 East 17th Street, New York. 











PROPOSALS FOR AIRPLANE ENGINES—Office of Con- 
tracting Officer, Eng. Div., A. S., McCook Field, Dayton, Ohio.— 
Sealed Proposals will be received here until 10:00 A.M., May 
17, 1920, and then opened, for furnishing 4 Radial Air-cooled 
Airplane Engines, designed and built by the successful bidder or 
bidders. Further information on request. 





EX-AIR SERVICE MASTER, Electrician and Aviation Me- 
chanic with two years’ experience, desires position with flying 
school or private owner. Box 118. 





FOR SALE—SPLIT SECOND CHRONOMETER—Jules Jur- 
gensen split second chronometer with extra main spring; Solid 
Gold Case; Perfect instrument for flight tests; Works enclosed 
in dust proof glass case; Original cost at Tiffany’s, $700.00; 
Could not be duplicated today for $1,000.00. Box 119. 





CONSULTING 
AERONAUTICAL ENGINEERS 


AN INDEPENDENT ORGANIZATION OF 
SPECIALIZED AERONAUTICAL ENGINEERS 
ENGAGED IN THE 
SCIENTIFIC AND PRACTICAL DEVELOPMENT OF 
AERONAUTICS BY CONSULTATION, DESIGN 
EXPERIMENTAL RESEARCH AND TESTING 


ALEXANDER KLEMIN 
22 EAST 17TH STREET NEW YORK 








THE QUALITY GOES IN BEFORE THE NAME GOES ON— 


HAMILTON PROPELLERS 


HAMILTON AERO MANUFACTURING COMPANY, MILWAUKEE, WISCONSIN 








Address All Communications To 
WALTER HEMPEL, Manager 








AERONAUTICAL SHOW OF SAN FRANCISCO 
EXPOSITION AUDITORIUM April 21-22-23-24-25-26-27-28, 1920 SAN FRANCISCO 
With the sanction, approval and patronage of the ; 


MANUFACTURERS AIRCRAFT ASSOCIATION, Inc. 


SHOW HEADQUARTERS tts 
Hotel St. Francis, San Francisco 
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Rather than make an 
unsatisfactory display, 
Mr. J. H. Rose, English 
Agent in this country 
for S. Smith & Sons, 
Ltd., of London, will 
not exhibit at the San 
Francisco Aeronautical 
Show. Trans-Atlantic 
shipping difficulties 
make it impossible to 
get shipments through 
in time. 

Mr. Rose will be at the Hotel 
St. Francis, San Francisco, 
through the second week in 
June, with a comprehensive 
showing of instruments and 
accessories for aircraft and 
automobiles. Full informa- 
tion regarding this line, and 
details regarding territories to 


be assigned, may be had on 
request. 


‘A FEW OF SMITH’S INSTRUMENTS AND 


ACCESSORIES 





Motor Clocks 


Spark Plug Testers 
Motor Watches 


Motor Dash Aneroids 





Magnetos Dash Thermometers 
Speedometers Tachometers 
Altimeters Air Speed Indicators 
Wristlet Altimeters Time-of-Trip Clocks 
Aero Compasses, Ail Foot Tire Pumps 
types Motor Mascots 
Carburetors K. L. G. Spark Plugs 








Universally Trusted Makers of Instruments 
since 1841. 


Leading Makers of Automotive Instruments 
since 1900. 


S. SMITH & SONS, Inc. 
| J. H. Rose, Vice-President 

154 Nassau Steet—Beekman 6217 
NEW YORK CITY 


Head Offices: S. Smith & Sons (M.A.), Ltd. 
179 Great Portland Street, London, W 1 
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THE HOME ¢onesvy NEW YORK 


ELBRIDGE G. SNOW, President 
Home Office: 56 Cedar St., New York ; 


AIRCRAFT INSURANCE 


Against the Following Risks 


FIRE AND TRANSPORTATION. 

THEFT (Of the machine or any of its parts). 

COLLISION (Damage sustained to the plane itself). 
PROPERTY DAMAGE (Damage to the property of others). 


SPECIAL HAZARDS 


Windstorm, Cyclone, Tornado—Passenger Carrying Permit—Stranding and Sinking Clause—Demonstration Permit— 
Instruction Permit 


AGENTS IN CITIES, TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA, MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 





Aircrajt, Automobile, Fire and Lightning, Explosion, Hail, Marine (Inland and Ocean), Parcel Post, Profits and Commis- 
sions, Registered Mail, Rents, Rental Values, Riot and Civil Commotion, Sprinkler Leakage, Tourists’ Bag- 
gage, Use and Occupancy, Windstorm 


STRENGTH REPUTATION SERVICE 














THOMAS ~MORSE AIRCRAFT CORPORATION 





‘T homas- Morse Training 2-Seater 
in flight over Tthaca, N. Y. 
See 
Sal =~ 











THOMAS~MORSE AIRCRAFT CORPORATION 
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With the American public in a receptive frame 
of mind regarding airway travel, it is interesting 
to consider a very probable lighter-than-air 
route. 


Between New York and Chicago, with inter- 
mediate stops, a night and day airship schedule 
would be profitable. 


Passenger traffic the year ’round would be avail- 
able from business men desiring super-trans- 
portation to and from the Middle West and the 
Atlantic Coast. 


Passenger traffic would be available from 
tourists, from jaded travelers anxious to expe- 
rience new thrills in an airship over the Great 
Lakes route. 


In addition to the income derived from passenger 
traffic, there would be substantial increment from 
express packages and government mail carried. 
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Copyright 1920, by The Goodyear Tire & Rubber Cu 


Passenger Transport Via Airship 


Interest in this plan is accentuated when it is fully 
realized that Goodyear airships capable of carry- 
ing ten passengers on long-sustained flights have 
already been built, 


Experimentation has gone far beyond the initial 
stage, and today, practical, substantial Goodyear 
airships and crews of trained engjneers are 
available. 


For projects similar to the one outlined above, 
Goodyear is equipped to build airships in the 
most practical sizes. 


In a service capacity, our pilots, engineers and 
ground men are at the disposal of any new com- 
pany engaging in the transport of freight and 
passengers with Goodyear Airships. 


Tue GoopyvEaR Tire & RuBBER CoMPANY 
Offices Throughout the World 


Balloons of Any Size and Every Type 
Everything in Rubber for the Airplane 


GOOD 
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‘The Seagull Always 
Comes Home 


Worries spoil pleasure. 

When you start out on an auto- 
mobile trip, you always enjoy your- 
self most when you have confi- 
dence in your car. 

It’s the same in flying. 

When you leave your home in 
the morning—for a 500 mile aerial 
cruise—you don’t want to be 
bothered about what might happen. 

The Curtiss Seagull inspires con- 
fidence. 

Built by the leading designers of 
aircraft, backed by a company that > 
can point back with pride to years 
of experience, the Seagull] 
is the epitome of Safety 
and Reliability. 

All other qualities are 
subordinate to these. 


Member Manufacturers’ 


Aircraft Association 


CURTISS AEROPLANEanzd MOTOR CORPORATION 
Sales Office: Ganpen Crty, Lone Istanp, New York 


Factories: Garden City, L. I., and Buffalo, N. Y. Flying Fields, Training 
Schools and Service Stations: Garden City, Atlantic City, N. J., Newport News, 
Va., Miami, Fla., and Buffalo. Dealers and distributors in al! parts of the 
United States. Special Representatives in Jatin America, the Philippines and 
the Far East. 

Gentlemen: Pease mail me at once, yeur Curtiss Seagull Booklet 


0 ea Se 


pS ae 





























a Au, 
fay s = 





